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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help Desk
at (301) 621-0134

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

This supplemental issue @éferonautical Engineering, A Continuing Bibliography with Indexes
(NASA/SP—1998-7037) lists reports, articles, and other documents recently announced in the
NASA STI Database.

Thecoverage includes documents on the engineering and theoretical a$plesigin, construction,
evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-
atedcomponents, equipment, and systems. It also includes research and development in aerodynam
ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
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listserve@sti.nasa.gawLeave the subject line blank aadter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a messagaeétp@sti.nasa.goyv
Phone: (301) 621-0390

Fax: (301) 621-0134
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Hanover, MD 21076-1320
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Table of Contents

Recordsare arranged in categories 1 through 19, the first nine comingf®meronautics division
of STAR,followed by the remaining division titles. Selecting a category will link you to the collection
of records cited in this issue pertaining to that category.

01 Aeronautics 1

02 Aerodynamics 3

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and
internal flow in ducts and turbomachinery.

03 Air Transportation and Safety 6
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 10

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control.

05 Aircraft Design, T esting and Performance 18
Includes aircraft simulation technology.

06  Aircraft Instrumentation N.A.
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 25

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft.

08 Aircraft Stability and Control 27
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 29

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shock tubes; and aircraft engine test stands.

10 Astronautics 31

Includes astronautics (general); astrodynamics; ground support systems and facilities
(space); launch vehicles and space vehicles; space transportation; space communications,
spacecraft communications, command and tracking; spacecraft design, testing and perfor-
mance; spacecraft instrumentation; and spacecraft propulsion and power.

11  Chemistry and Materials 34
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 38
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

13 Geosciences 44
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 44
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 48
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics N.A.

Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

17  Social Sciences N.A.
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

18 Space Sciences 50
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General N.A.

Indexes

Two indexes are availableoM may use the find command under the towsiu while viewing the
PDF file for direct matcisearching on any text stringolY may also view the indexes provided, for
searching oiNASA Thesaurusubject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.



Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSe¢hnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code Table

(Effective July 1, 1998)

U.S., Canada, U.S., Canada,

Code & Mexico Foreign Code & Mexico Foreign
AOl....... $8.00 ...... $ 16.00 EO1 ..... $101.00 ...... $202.00
AO2........ 12.00 ........ 24.00 EO2 ...... 10950 ....... 219.00
AO3........ 23.00 ........ 46.00 EO3 ...... 11950 ....... 238.00
AO4........ 2550 ........ 51.00 EO4 ...... 12850 ....... 257.00
AO5........ 27.00 ........ 54.00 EO5 ...... 138.00 ....... 276.00
AO6........ 2950 ........ 59.00 EO6 ...... 146.50 ....... 293.00
AO7 ........ 33.00 ........ 66.00 EO7 ...... 156.00 ....... 312.00
AO8........ 36.00 ........ 72.00 EO8 ...... 16550 ....... 331.00
A09........ 41.00 ........ 82.00 EO9 ...... 17400 ....... 348.00
Al0........ 4400 ........ 88.00 E10 ...... 18350 ....... 367.00
All........ 47.00 ........ 94.00 E11 ...... 193.00 ....... 386.00
Al2........ 51.00 ....... 102.00 E12 ...... 201.00........ 402.00
Al3........ 5400 ....... 108.00 E13 ...... 21050 ........ 421.00
Ald........ 56.00 ....... 112.00 E14 ...... 220.00........ 440.00
Al5........ 58.00 ....... 116.00 E15 ...... 22950 ........ 459.00
Al6........ 60.00 ....... 120.00 E16 ...... 238.00........ 476.00
Al7 ........ 62.00 ....... 124.00 E17 ...... 24750 ........ 495.00
Al8........ 6550 ....... 131.00 E18 ...... 257.00........ 514.00
Al9........ 6750 ....... 135.00 E19 ...... 26550 ........ 531.00
A20........ 69.50 ....... 139.00 E20 ...... 275.00 ........ 550.00
A21........ 7150 ....... 143.00 E21 ...... 28450 ........ 569.00
A22........ 77.00 ....... 154.00 E22 ...... 293.00........ 586.00
A23........ 79.00 ....... 158.00 E23 ...... 30250........ 605.00
A24 ........ 81.00 ....... 162.00 E24 ...... 312.00........ 624.00
A25........ 83.00 ....... 166.00 @ntad NASA CASI
A99 ®ntad NASA CASI

Payment Options

All orders must be prepaid unless you are registered for invoicing or have a deposit account with the NASA CASI.
Paymentan be made by VISA, MasterCard, American Express, or Bi@dub credit card. Checks or money orders
must be in U.S. currency and made payable to “NASA Center for AeroSpace Informatioagister please request
aregistration form through the NASA STI Help Desk at the numbers or addresses below

Handling fee per item is $1.50 domestic delivery to any location in the United States and $9.00 foreign delivery to
CanadaMexico, and other foreign locationsidéo orders incur an additional $2.00 handling fee per title.

Thefee for shipping the safest and fastest way via Federal Express is in addition to the regular handling fee explained
above—$5.00 domestic per item, $27.00 foreign for the first 1-3 items, $9.00 for each additional item.

Return Policy

The NASA Center for AeroSpace Information will replace or make full refund on items you have requestédvewe
madean error in your ordeif theitem is defective, or if it was received in damaged condition, and you contact CASI
within 30 days of your original request.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
7121 Standard Drive Fax: (301) 621-0134
Hanover MD 21076-1320 Phone: (301) 621-0390

Rev. 7/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19980197302Logistics Management InsMcLean, VA USA
Air craft/Air T raffic Management Functional Analysis Model: Technical Description, 2.0 Final Report
Etheridge Melvin, Logistics Management Inst., USA; Plugge, Joana, Logistics Management Inst., USA; Retina, Nusrat, Logis
tics Management Inst., USA; Apt998; 72p; In English
Contract(s)/Grant(s): NAS2-14361TRP 538-04-14-02
ReportNo.(s): NASA/CR-1998-207657; NAS 1.26:207657; LMI-NS703S2; No Copyrighajl ACASI; A04, Hardcopy; AO1,
Microfiche

The Aircraft/Air Traffic Management Functional Analysis Model, Version 2.0 (FAM 2.0), is a discrete event simulation
modeldesigned to support analysis of alternative concepts in dic tnainagement and controAM 2.0 was developed by the
LogisticsManagement Institute (LMI) under a National Aeronautics and Sideenistration (NASA) contract. This document
providesa technical description ofAM 2.0 and its computer files to enable the modeler and programmer to make enhancements
or modifications to the model. Those interested in a giddasing the model in analysis should consult the companion document,
Aircraft/Air Traffic Management Functional Analysis Modekrgion 2.0 Users Manual.
Author (revised)
Air Traffic; Logistics Management; Functional Analysis; Araffic Contmol; Airports; Air Transportation

19980197317Logistics Management InsMcLean, VA USA
Air craft/Air T raffic Management Functional Analysis Model, \érsion 2.0, Use's Guide Final Report
Etheridge Melvin, Logistics Management Inst., USA; Plugge, Joana, Logistics Management Inst., USA; Retina, Nusrat, Logis
tics Management Inst., USA; Apt998; 44p; In English
Contract(s)/Grant(s): NAS2-14361TRP 538-04-14-02
ReportNo.(s): NASA/CR-1998-207658; NAS 1.26:207658; LMI-NS703S1; No CopyrighdilACASI; A03, Hardcopy; A01,
Microfiche

The Aircraft/Air Traffic Management Functional Analysis Model, Version 2.0 (FAM 2.0), is a discrete event simulation
modeldesigned to support analysis of alternative concepts in dic traknagement and controAM 2.0 was developed by the
LogisticsManagement Institute (LMI) a National Aeronautics and Space Administration (NASA) contract. This document pro
videsa guide for using the model in analysis. Those interested in making enhancements or modditta¢iomodel should cen
sultthe companion document, Aircraft/Airdific Management Functional Analysis Modekrgion 2.0 €chnical Description.
Author (revised)
Air Traffic; Air Traffic Contiol; Management Analysis; Airdnsportation

19980197322Logistics Management InsMcLean, VA USA
The ASAC Air Carrier Investment Model (Third Generation) Final Report
Wingrove,Earl R., Ill, LogisticsManagement Inst., USA; Gajdgric M., Logistics Management Inst., USA; SantmiraalE.,
LogisticsManagement Inst., USA; Apt998; 64p; In English
Contract(s)/Grant(s): NAS2-14361TRP 538-04-14-02
ReportNo.(s): NASA/CR-1998-207656; NAS 1.26:207656; LMI-NS702S1; No CopyrighdilACASI; A04, Hardcopy; A01,
Microfiche

To meet its objective of assisting the U.S. aviation industry with the technological challenges of the future, NASA must iden
tify research areas that have the greatest potential for improvingdhation of the air transportation system. to accomplish this,



NASA is building an Aiation System Analysis Capability (ASAC). The ASACTeit from previous NASA modelingfforts

in that the economic behavior of buyers and sellers in the air transportation and aviatibries is central to its conception. to

link the economics of flight with the technology of flight, ASAC requires a parametrically based model with extensions that link
airline operations and investments in aircraft with aircraft characteristics. This model also must provide a mecheaismdor
ratingair travel demand and profitabilifactors into the airlines’ investment decisions. Finalg model must be flexible and
capableof being incorporated into a wide-ranging suite of economic and technical models flat are envisioned for ASAC.
Author

Commecial Aircraft; Air Transportation; Airline Operations; Adraft Industry; Civil Aiation

19980201252Analytical Services and Materials, Inelampton, YA USA
Structural Integrity Analysis and Verification of Air craft Structur es Final Report Jul. - Oct. 1995
Krishnan,S., Analytical Services and Materials, Inc., USA; Boyd, K. L., Analytical Services and Materials, Inc., USA; Harter
J. A., Analytical Services and Materials, Inc., USA; M&897; 52p; In English
Contract(s)/Grant(s): F33615-94-D-3212; AF Proj. 2401
Report No.(s): AD-A338473; WL-TR-97-3053; No Copyrightjafl: CASI; A04, Hardcopy; AO01, Microfiche

AFGROW: s a workstation-based, graphically interactive computer program for simulation of fatigue crack growth in various
structuralgeometries subject to spectral loading. It is a highly flexible code utilizing standatidtaskce objects such as push-
buttons and menus, to create a simple and intuitive environment for the fracture mechanics analyst. The program insulates the
userfrom the complexities of data files and their formats by performing all file creation, retrieval an management tasks. AFGROW
is a direct descendent of the computer co de, MODGRO, with many changes and new capabilities completely rewritten in C com
puterlanguage. AEGROW takes the best features of its predecessors and combines them with new ideas into a single, manageabls
code.Some of the more useful features of AFGROW include the ability to use a material database library for crack growth rate
andmechanical property data, an option to approximate stress intensity factor solutions for atbétsarfields, and the ability
to import stress spectra of virtuabyysize. This manual describes the features and capabilities of AFGROW and the use of the
GraphicalUser Interface (GUI) to define problems and perform analyses. The various files used in AFBBRIOREmMIing con
ventionsand file formats are presented. Tuserinterface, with all menu options and dialogs, is included, as well as instructions
on obtaining AFGRO via anonymous File Transfer Protocol (FTP). The tutorial describes the steps involved in setting up and
analyzingan example problem.
DTIC
Computer Programs; Stress Intensity Factors; Aerospace Vehicles; Structural Failure; Computerized Simulation; Aircraft
Structures

19980201375General Accounting @€e, Washington, DC USA
F-22 Aircraft Progress in Achieving Engineering and Manufacturing Development Goals
Mar. 10, 1998; 34p; In English
Report No.(s): AD-A339197; GAO/NSIAD-98-67; No Copyrightzal: CASI; A03, Hardcopy; A01, Microfiche

As required by the National Defense Authorization Act for Fisealr'1998, we reviewed the Air Fored-22 engineering
andmanufacturing development (EMD) program. This repoesents our conclusions regarding whether the EMD program is
likely to be completed at a total cost that does not exceed the cost limitation established in the act. The report also discusses the
extentto which the cost, schedulend performance goals for the F-22 EMD program are being met and identifies contract modifi
cationsexpectedo have a significant ffct on cost or performance of F-22 aircraft. The act requires us to certify whether we had
accesgo suficient information to make judgments on the matters covered by this report.
DTIC
F-22 Aircraft; Cost Estimates; Congressional Reports; Product Development; Jet Aircraft; Fighter Aircraft; Procurement
Management

19980201381General Accounting @€e, National Security and Internationalfairs Div., Washington, DC USA
Navy Aviation: F/A-18E/F Development and Poduction Issues
Mar. 18, 1998; 39p; In English
Report No.(s): AD-A340041; GAO/NSIAD-98-61; B-277801; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche
The F/A-18E/F is currently undgoing development flight testing as part of its engineering and manufacturing development
(EMD) phase of the acquisition cycle. The development flight test program is under the responsibility of the integr@&ad T
which consists of Navy and contractor personnel. The team also receives support from tkedpavational @st and Evaluation
Force.The F/A-18E/F development flight tgatogram began in February 1996 at the Naval Adrféfe CenterPattixent River



NavalAir Station, Lexington Park, Maryland. The integratedtTeam is using the seven test aircraft provided by Boeing (for
merly McDonnell Douglas) under the EMD contract. The seven aircraft consist of five single-seat E models and twarddeat F

els. Boeing has also built 3 ground test article aircraft to use in conducting tests at its St. Louis, Missouri, facility, and General
Electric Corporation, knn, Massachusetts, has delivered 21 engines for flight testing.

DTIC

Ground “Bsts; Flight €sts

19980201410Logistics Management InsMcLean, VA USA
Key Metrics and Goals for NASAs Advanced Air Transportation Technologies Pogram Final Report
Kaplan, Bruce, Logistics Management Inst., USA, Lee, David, Logistics Management Inst., USA; May 1998; 44p; In English
Contract(s)/Grant(s): NAS2-14361T7RP 538-08-1-01
ReportNo.(s): NASA/CR-1998-207678; NAS 1.26:207678; LMI-NS709S1; No CopyrighdilACASI; A03, Hardcopy; AO1,
Microfiche

NASA's Advanced Air Tansportation &chnologies (AAT) program is developing a set of decision support tools to aid air
traffic service providers, pilots, and airline operations centers in imprayiagations of the National Airspace System (NAS).
NASA needs a set of unifying metrics to tie these effagetherwhich it can use to track the progress of th&Afprogram
andcommunicate program objectives and status within NASA and to stakeholders in the NAS. This report documents the results
of our eforts and the four unifying metriage recommend for the AR program. They are: airport peak capadaity-route sector
capacityblock time and fuel, and free flight-enabling.
Author
Air Transportation; Airline Operations; National Airspace System; A#fflc

19980201593Department of the Air For¢c&Vashington, DC USA
Designating and Naming Defense Military Aepspace éhicles
Sep. 01, 1997; 23p; In English
Report No.(s): AD-A339210; AFJI-16-401; AR-70-50; No Copyrightailk CASI; A03, Hardcopy; A01, Microfiche
Thisjoint service publication implements DoD Directive 4120.15, 'Designating and Navhiitgry Aerospace ¥hicles’,
May 2, 1985. It provides guidance and procedures for designating and naming defense military aerospace vehicles. The Air Force
will use this instruction with AFPD 16-4, 'Accounting for Units, Installations, and Aerosgdields’. A glossary of references
andsupporting information is at Attachment 1.
DTIC
Aerospace ¥hicles; Pocedues; Military Technology
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Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces, and internal flow in ducts and turbomachinery.

19980197487Naval Surface WWfare CenterDahlgren, YA USA
The 1998 \érsion of the NSWC Aepprediction Code, Part 1, Summary of New Theatical Methodology
Moore,F. G., Naval Surface Wifare CentetUSA; Mclinville, R. M., Naval Surface &lffare CentetUSA; Hymer T., Naval Sur
faceWarfare CenterUSA; Apr. 1998; 129p; In English
Report No.(s): AD-A342842; NSWCDD/TR-98/1; No Copyrightafl: CASI; A07, Hardcopy; A02, Microfiche

The NSWC Aero prediction code has been extended to the roll position of 45 deg (fins in 'x’ or cross roll orientatior) in addi
tion to the roll position of 0 deg (fins in '+ or plus roll orientation). It has also been extended to compute aerodynamics-of nonaxi
symmetricbodies based aan equivalent axisymmetric bady addition, the nonlinear aerodynamic loads have been distributed
overthe body and lifting surfaces to provide a more useful tool for preliminary structural analysis, Raaltgchnologyvas
developedo improve the prediction of axial force at angle of attack (AQAEse new technologies have been integrated into
the AP95 and will be transitioned to legitimate users as the AP98. to make the AP98 more user friendly, an upgraded pre- and
post-processingersonal computer interface was also developed. Comparisons of the new theory have been made to-both experi
mentaldata and the AP95. Comparisons of theory and experiment show the AP98 to be at least as good as the AP95 and, in general
maybeslightly betterIn general, average accuracy levels of aerodynamics are +/- 10 percent on axial and normal force and +/-
4 percent of body length arenter of pressure. For nonaxisymmetric body cases, accuracy can be slightly higher than these num
bers,although not enough cases have been consiterredke a definitive assessment. While these accuracy levels are encourag



ing for a semiempirical code, they could be improved upon by use of computational fluid dynamics codes or additional
experimentatlata or both to reduce errors due to limited data bases.

DTIC

Computer Pograms; Aeodynamic Loads; Computational Fluid Dynamics; Data Bases; Structural Analysis

19980200976NASA Ames Research Centdfoffett Field, CA USA
Experimental Study of Saddle Point of Attachment in Laminar Junctue Flow
Coon,Michael D., NASA Ames Research CentdBA; Tobak, Murray NASA Ames Research Cent&ISA; AIAA Journal; Dec.
1995;Volume 33, No. 12, pp. 2288-2292; In English; 33rd; AIAA Aerospace Sciences Meeting, 9-12 Jan. 1995, RdBé, NV
ReportNo.(s): NASA/TM-95-207302; NAS 1.15:207302; AIAA Paper 95-0785; No CopyrighijlACASI; A02,Hardcopy;
AO01, Microfiche

An experimental study of laminar horseshoe vortex flows upstream of a cylinder/flat plate juncture ltanbeeiedo
verify the existence of saddle-point-of-attachment topologies. In the classical depiction of this flowfield, a saddle point of separa
tion exists on the flat plate upstream of the cylindad the boundary layer separates from the surface. Recent computations have
indicatedthatthe topology may actually involve a saddle point of attachment on the surface and additional singular points in the
flow. Laser light sheet flow visualizations have been performed on the symmetry plane and crossflow planes to ideutifiethe
point-of-attachment flowfields. The visualizations reveal that saddle-point-of-attachment topologies occur over a range of
Reynoldsnumbers in both single and multiple vortex regimes. An analysis of the flow topologies is presented that describes the
existenceand evolution of the singular points in the flowfield.
Author
Flow Visualization; Horseshoe Vortices; Flow Characteristics; Saddle Points; Boundary Layer Separation; Boundary Layer
Transition; Reattached Flow; Reynolds Number; Flow Distribution

19980201099NASA Lewis Research Cente&leveland, OH USA
Flowfield Measurements in a Slot-Bled Oblique Shock \&/e and Turbulent Boundary-Layer Interaction
Davis,D. O., NASA Lewis Research Cent&dSA; Willis, B. P, NASA Lewis Research Cent&fSA; Hingst, WR., NASA Lewis
ResearctCentey USA; Apr. 1998; 14p; In English; 33rd; Aerospace Sciences Meeting and Exhibit, 9-12 Jan. 1995, Reno, NV
USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA; Original contains color illustrations
Contract(s)/Grant(s): FOP 505-62-52
ReportNo.(s): NASA/TM-1998-206974; E1126; NAS 1.15:206974; AIAA Paper 95-0032; No Copyrightaik CASI; A03,
Hardcopy;A01, Microfiche

An experimental investigation was conducted to determine the flowfield inside a bleed st crsettlol an oblique shock-
waveand turbulent boundary-layer interaction. The slot was oriented normal to the primary flow direction anddtiadfl.0
cm (primary flow direction), a length of 2.5, and spanned 16.5 cm. The approach boundary layer upstream of the interaction
wasnominally 3.0 cm thickTwo operating conditions were studied: M = 1.98 with a shock generator deflection angle of 6 deg
andM= 2.46 with a shock generator deflection arafl® deg. Measurements include surface and flowfield static pressure, Pitot
pressure, and total mass-flow through the slot. The results show that despite an initially two-dimensional interaction for the zero
bleed-flowcase, the slot does not remove mass uniformly in the spadinéstion. Inside the slot, the flow is characterized by
two separation regions which significantly reduce the effective flow area. The upper separation region acts as an aerodynamic
throatresulting in supersonic flow through much of the slot.
Author
Flow Measurement; Oblique Shock Waves; Boundary Layer Control; Boundary Laysitibn; Turbulent Boundary Layer;
ShockWave Interaction; Interactional Aedynamics; Slots; Mass Flow

19980201245NASA Dryden Flight Research CentEdwards, CA USA

Reynolds Number Effects at High Angles of Attack

Fisher,David F, NASA Dryden Flight Research CentBiSA; Cobleigh, Brent R., NASA Dryden Flight Research Cehi&8A,
Banks, Daniel W NASA Dryden Flight Research CenteSA; Hall, Robert M., NASA Langley Research CentésA; Wahls,
RichardA., NASA Langley Research Cent&ISA; Jun. 1998; 32p; In English; 20th; Advanced Measurement and Grestidgr
Technology15-18 Jun. 1998, Albuquerque, NM, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 529-50-04-00-RR

Report No.(s): NASA/TP-1998-206553; H-2255; NAS 1.60:206553; AIAA Paper 98-2879; No Copyright; Avail: CASI; A03,
Hardcopy;A01, Microfiche



Lessons learned from comparisons between ground-based tests and flight measurements for the high-angle-of-attack pro-
gramsonthe F-18 High Alpha ResearcleMcle (HAR/), the X-29 forward-swept wing aircraft, and the X-31 enhanced fighter
maneuverability aircraft are presented. On all three vehicles, Reynolds number effects were evident on the forebodies at high
angles of attack. The correlation between flight and wind tunnel forebody pressure distributions for the F-18 HARV were
improvedby using twin longitudinal grit strips on the forebody of the wind-tunnel model. Pressure distributions obtaireed on
X-29 wind-tunnel model at flight Reynolds humbers showed excellent correlation with the flighipdatalpha = 50 deg. Above
(alpha = 50 deg. the pressure distributions for both flight and wind tunnel became asymmetniovegdboorer agreement, pos
sibly because of the digrent surface finish of the model and aircraft. The detrimerfedtedf a very sharp nose apex was demon
stratedon the X-31 aircraft. Grit strips on the forebody of the X-31 reduced the randomness but increased the magnitude of the
asymmetryNose strakes were required to reduce the forebody yawing moment asymmettiesgitdstrips on the flight test
noseboonimproved the aircraft handling qualities.

Author
Angle of Attack; Fighter Aaraft; X-31 Aircraft; X-29 Aicraft; Reynolds Number; Resear\&hicles; In-Flight Monitoring

19980201248NASA Marshall Space Flight Centétuntsville, AL USA
Application of Rapid Prototyping Methods to High-Speed Vihd Tunnel Testing Final Report
Springer A. M., NASA Marshall Space Flight Cent&fSA; May 1998; 60p; In English
Contract(s)/Grant(s): Proj. 96-21
ReportNo.(s): NASA/TP-1998-20839&1-870; NAS 1.60:208396; No Copyrightyvail: CASI; A04, Hardcopy; A01, Micro
fiche

This study was undertaken in MSFCI4-Inch Tisonic Wind Tunnel to determiné rapid prototyping methods could be used
in the design and manufacturing of high speed wind tunnel models in direct testing applications, and if these methods would reduce
model design/fabrication time and cost while providing models of high enough fidelity to provide adequate aerodynamic data,
and of sufficient strength to survive the test environment. Rapid prototyping methods utilized to construct wind tunnel models
in a wing-body-tail configuration weréused deposition method using both ABS plastic and PEEK as building materials,-stereoli
thographyusing the photopolymer SL-5170, selective laser sintering using glass reinforced nylon, and laminated objeet manufac
turing using plastic reinforced with glass and 'paper’. This study revealed good agreement between the SLA model, the metal
model with an FDM-ABS nose, an SLA nose, and the metal model for most operating conditions, while the FDM-ABS data
divergedat higher loading conditions. Data from the initial SLS model showed poor agreement due to problems in post-process
ing, resulting in a dferent configuration. AecondSLS model was tested and showed relatively good agreement. It can be con
cludedthat rapid prototyping models show promise in preliminary aerodynamic development studies at subsonic, transonic, and
supersonispeeds.
Author
HypersonidMnd Tunnels; Vihd Tunnel Bsts; Supersonic Md Tunnels; Laminates; Bodyig and "Ril Configurations; Nylon
(Trademark);Photopolymers

19980201442Boston Uniy, Coll. of EngineeringBoston, MA USA
Reference Manual on the Theory of Lifting Surface Noise at Low Mach Numberg-inal Report 1 Jul. - 31 Dec. 1997
Howe, Michael S., Boston UniMUSA; Jan. 09, 1998; 98p; In English
Contract(s)/Grant(s): N0O0014-97-1-0963
Report No.(s): AD-A338190; AM-98-001; No Copyrightyadil: CASI; A05, Hardcopy; A02, Microfiche

A summary review is made of the theafyaerodynamic sound in low Mach number flows, with particular emphasis on pro
ceduredor estimating the influence of solid boundaries on sound production. Special consideration is given to the production of
sound by nominally steady flow over a lifting or control surface. Four categories of interactions are discussed involving: (1) a
large,nominally flat surface, (2) a lge surface with a trailing edge, (3) a lifting surface of compact chord and finite span, and
(4) a trailing edge with a streamwise slot or part-siigm The results can be combined with steady state numerical predictions
to express the radiation in terms of calculated mean flow properties.
DTIC
Aemdynamic Noise; Lifting Bodies; Mach Number; Low Speed

19980201482North Carolina Agricultural andeEhnical State UniyCollege of Engineeringsreensboro, NC USA

Numerical Simulations of Wing-Body Junction Flows

KrishnamurthyR., North Carolina Agricultural andethnicalState Univ, USA; Cagle, Corey D., North Carolina Agricultural

and Technical State Univ., USA; Chandra, S., North Carolina Agricultural and Technical State Univ., USA; HBCUs Research



Conferenceédgenda and Abstracts; Apt998, pp. 32; In English; Also announced as 19980201458; No Copyniglil; BASI;
A01, Hardcopy; A01, Microfiche; Abstract Only; Abstract Only

The total goal of the research project is to contribute to the optimized design of fan bypass systems in advanced turbofan
enginessuch as the Advanced Ducted Propulsors (ADP). The immediate objective is to perform numerical simulattstoift
interactiongo elucidate the loss mechanisms associated with this configuration that is characteristic/Aé &i@Rrst step in
the process, a numerical study of wing-body juncfiom is being undertaken as it shares a number of characteristics with the
duct-strutinteraction flow Also, the flow in a duct-strut configuration essentially involves the interalotitmeen two wing-body
junctiontype of flows. The experimental data from Kubendran et al. have been used for comparison. ThABglévBiRion
2.2)is used for numerical simulations. A three block structured grid used for the simulation has been generated using a multisur
face algorithm. All the reported simulations have been performed on the CRAY C90 at the Numerical Aerospace Simulation
(NAS) facility at NASA Ames Research Cent&he results obtainesb far indicate reasonable agreement with the mean flow
profilesupstream of th&ving-body junction. Howevethe predicted turbulence kinetic egyeprofiles show deviation from the
measurements the regions far from the wall. The peak value of the measured turbulence kinegicis@ecurately captured
by the computations. So faa two-equation (k-epsilon) turbulence model has been used to obtaingemhresults. Ebrts are
underwayto explore the ditacy of otherturbulence models such as k-omega which is expected to perform better in predicting
suchseparated, turbulent boundary layers as considered here.
Author
Body-WingConfigurations; K-Epsilon Orbulence Model; Structed Grids (Mathematics); Ducts; Struts; Fl@haracteristics;
TurbulentFlow; Computerized Simulation; Configuration Interaction

19980201566Texas Uniy, Dept. of Aerospace Engineering and Engineering Mechahicsin, TX USA
An Experimental Study of Passive Contol of Hypersonic Cavity Flow Oscillations Final Report 1 Oct. 1994 - 30 Sep. 1997
Dolling, D. S., Bxas Univ, USA; Perng, S. WTexas Univ, USA,; Leu, YL., Texas Univ, USA; Mar 01, 1998; 140p; In English
Contract(s)/Grant(sF49620-95-1-0001
Report No.(s): AD-A339335; AFRL-SR-BL-TR-98-0240; No Copyrightaik CASI; A07, Hardcopy; A02, Microfiche

An experimental study of open cavity flow has been made in a high Reynolds nitabler5 turbulent boundary laydte
majority of measurements made were of fluctuating wall pressures. The objectives were: (1) examifiectioes@fanges in
front and rear wall geometry were at attenuating the pressure oscillations, (2) explore how impingersieotlofr@ave (variable
strength and position) the cavity flpand (3) how stores (di#rent geometries and positionseated the cavity flowin addition,
techniquesvhich were judged &ctive at attenuating pressure oscillations forettmpty cavity were used with shock impinge
ment and with stores in order to explore their effectiveness under perturbed flow conditions. The results show that vented and
slottedwalls, and spoilers are ifettive. A 3-D rear wall (swept in both planes and symmetric about the center line) attenuated
the strongest oscillations by factos§up to 7 compared to the baseline rectangular c&Régardless of shock impingement posi
tion, shock strength, store position, store dimensions, store to cavity volume ratio and asymmetric store arrangement the cavity
oscillationfrequencies remain essentially unchanged. Based on the mean and rms Pressure distributions (whose magnitude varies
substantiallypbut whose basic shape does not change significantly) and surface flow patppesrs that the essential flow struc
ture also remains lgely unchanged. These similarities suggest that control techniques developed for the empty cavity flow should
be effective with shock impingement or store releasstg using two passive control rear walls in perturbed cavity flow support
this conclusion.
DTIC
Turbulent Boundary Layer; High Reynolds Number; Hypersonic Flow
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AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

19980197296Adsystech, Inc.Hampton, YA USA

Air T raffic and Operational Data on Selected US Airports with Parallel Runways

Doyle, Thomas M., Adsystech, Inc., USA; McGee, Frank G., Lockheed Martin Engineering and Sciences Co., USA; May 1998;
58p;In English

Contract(s)/Grant(s): NAS1-96014; DAG1-97-C-00057; ROP 538-04-1-17

Report No.(s): NASA/CR-1998-207675; NAS 1.26:207675; No CopyrighajlACASI; A04, Hardcopy; A01, Microfiche



This report presents information on a number of airports in the country with panaNedys and focuses on those that have
at least one pair of parallel runways closer than 4300 ft. Information contained@pdntlescribes the airpostcurrent opera
tional activity as obtained through contact with the faciéibd from RA air traffic tower activity data for FY 1997. The primary
reasorfor this document is to provide a single source of information for research to determine airports where Airborne Information
for Lateral Spacing (AILS) technology may be applicable.
Author
Airports; Runways; Air fiaffic Contiol; Flight Paths; Airline Operations

19980197320NASA Ames Research Centdfoffett Field, CA USA
An Evaluation and Redesign of the Conflict Pediction and Trial Planning Planview Graphical User Interface
Laudemanirene V, NASA Ames Research Centé&tSA; Brasil, Connie L., San Jose Staltaiv., USA; Stassart, Philippe, Sterl
ing Software, Inc., USA; Aprl998; 21p; In English; Original contains color illustrations
Contract(s)/Grant(s): FOP 538-18-22
ReportNo.(s): NASA/TM-1998-12227; A-98-10366A; NAS 1.2512227; No CopyrightAvail: CASI; A03, Hardcopy; A01,
Microfiche
ThePlanview Graphical User Interface (PGUI) is the primary display of afictfaf the Conflict Prediction andril Plan
ning, function of the Center TRACON Automation System. The PGUI displays dic tiefbrmation that assists the user in mak
ing decisions related to conflict detection, conflict resolution, and traffic flow management. The intent of this document is to
outlinethe human factors issues related to the design of the cqmlitiction and trial planning portions of the PGUI, document
all human factors related design changes made to the PGUI from December 1996 to September 1997, and outline future plan:
for the ongoing PGUI design.
Author
Air Traffic; Air Traffic Contiol; Display Devices; Graphical User Interface; Human Factors Engineering

19980197489Federal Aviation AdministratiginVashington, DC USA
Evaluation of Improved Restraint Systems for Sport Parachutists
Gowdy,R. V, Federal Aiation AdministrationUSA; DeWeese, R., Federalifation Administration, USA; Marl998; 24p; In
English
ReportNo.(s): AD-A342643; DOT/RA/AM-98/11; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
partof a cooperative project between the Fedevaht#on Administrations Civil Aeromedical Institute, the Parachute Indus
tries Association, and the USA Parachute Association, a series of dynamic impact sled tests were perésahetaaew types
of restraint systems for sport parachutists. The traditional means of restraining sport parachutists sitting aft-facing on the floor
hasbeen to provide lap belts that are attached to the floor or sidewall of the airplane. The systezing evaluated in this project
weredesigned to route through the parachute harness and attach to thEhilsoroccupant restraint was provided by anchoring
the parachute harness to the floor by means of the new restraint devices. Seven methods of attaching the restraints to the parachut
harnesswhich included both single and dual point restraint systems, were dynamically tested.
DTIC
Dynamic Ests; Aeospace Medicine; Parachute Descent; Impasts; Harnesses; Constraints; Anchors (Fasteners)

19980200801Air Force Flight Bst CenterEdwards AFB, CA USA
An Investigation of Three Piobe-and-Drogue Aerial Refueling Tasks to Evaluate Closed-Loop Handling Qualities (H¥E
GAS 2) Final Report 17-22 Apr 1997
Latimer,Kelly J., Air Force Flight &st CenterUSA; sizoo, David G., Air ForcElight Test CenterUSA; O’connor Stephen D.,
Air Force Flight st CenterUSA,; Blatt, Nicole I., Air Force Flightdst CenterUSA; Nelson, Christopher J., Air Force Flight
TestCenter USA; Nov 1997; 93p; In English
Contract(s)/Grant(s): PEC-65807F
Report No.(s): AD-A341972; AFFTC-TR-97-13; No Copyrightafl: CASI; A05, Hardcopy; A01, Microfiche
Thisreport presents the results of a limited investigation of three probe and drogue aerial refueltogetzskste longitudi
nal closed loop handling qualities (HAVE GAS 2) flight test program. The objective was to identify the best of three tasks for
evaluatingclosed-loop probe and drogue aerial refueling (AR) handling qualigssng was conducted at Edwards AFB, Cali
fornia, from 17 to 22 April 1997. Three tasks, an AR hookup, a drogue tracking, and a drogue aiming task were evaluated and
compared in this test program. These tasks were performed with two different aircraft, the F/A-18B and the NT-33-A. Tanker



supportwas provided by S-3B aircraft from North Island NAS, California. The results of this test will be used to develop an closed-
loop, probe and drogue demonstration maneuver for MIL-STD-1797A, Flying Qualities of Piloted Aircraft.

DTIC

Air to Air Refueling; Feedback Cowlr Flight Tests

19980201054National Tansportation Safety Bogrivashington, DC USA
National Transportation Safety Board Transportation Initial Decisions and Orders and Board Opinions and Orders
Adopted and Issued during the Month of March, 1998
Mar. 1998; 458p; In English
ReportNo.(s): PB98-916703; NTSB/IDB00-98/08p Copyright; Aail: Issuing Activity (Natl Bchnical Information Service
(NTIS)), Microfiche

This publication contains all Judge Initial Decisions and Board Opinions and Order in Safety Enforcement and Seaman
EnforcementCases for March 1998.
NTIS
Safety Management; Airdnsportation

19980201369Defence and Civil Inst. of Environmental Medicii®wnsview Ontario Canada
A Review of Push-pull Effect in Canadian Foces Aircraft Accidents: 1976-1995
Brush, Michael L., Defence and Civil Inst. of Environmental Medicine, Canada;2¥p®997; 10p; In English, USA
Report No.(s): AD-A339131; DCIEM-98-TM-06; No Copyrightya&il: CASI; A02, Hardcopy; A01, Microfiche

Push-pull effect has been defined as decreased +Gz tolerance resulting from preceding relative -Gz. It has been identified
in laboratory and in-flight studies, but little is known about the operational incidence of push-pull effect within the Canadian
Forces(CF). In order to enhance our knowledge, a review of CF Boards of Inquiry (BOIs), Aircraft Accident Incident Reports
(AAIR) and Flight Safety Summary Investigations (FSII) was initiated to deternpustitpull efect was causal in any previous
aircraftaccidents. A total of 284 CF jet and trainer accidents were reviewed of 9figbre 'A category Eighteen were selected
for detailed review (all 'A’ category), from which five accidents were identified as involving, or possibly involving, push-pull
effect. The results of this study suggest that push-pull effect was a probable or possible cause factor in at least five CF aircraft
accidentsand two CF aircraft incidents over 20 years from 1976 to 1996. Research into methods to protect against the push-pull
effect is continuing at DCIEM. This report is being circulated in accordance with a recommendation from the accident that
occurredin July 1995 in Cold Lake, which was to prometiucation of the CF Fighter community on the hazards and insidious
natureof the push-pull ééct. The results of this study should be made widely available in order to continuéathat ef
DTIC
Acceleration ®lerance; Aicraft Accident Investigation; Flight Safety; giaft Accidents; Push-Pull Amplifiers

19980201378General Accounting @€e, National Security and Internationalfairs Div., Washington, DC USA
Military Air craft Safety; Serious Accidents Remain at Historically Low Levels
Mar. 1998; 12p; In English
Report No.(s): AD-A339740; GAO/NSIAD-98-95BR; No Copyrightjail: CASI; A03, Hardcopy; A01, Microfiche

Flight mishaps involve any reportable damage to an aircraft that is prevailingitoffight, or completing a landing. Flight
mishapsare classified by DOD according to the severity of resulting injury or property damage. Class A mishaps involve damage
of $1 million or more, a destroyed aircraft, or a fatality or permanent total disabiigyremaining classes of mishaps are distin
guishedprimarily by their loss value and severity of injury: Class B accidents involve damage ranging from $200,000 to less than
$1 million, permanent partial disability, or inpatient hospitalization of five or more people; Class C accidents involve damage
rangingfrom $10,000 to less than $200,000 or a lost-time injury; and Class D accidents involve damage of less than $10,000. Our
review focused on Class A flight mishaps ofDD requires that all mishaps be investigated so that causes can be identified and
correctiveactions taken to prevent future occurrences. Service safety centers play a key role in maintaining aviatistatigshap
tics, establishing safety policies, disseminating safety information, reviewing mishap investigation reports, tracking recommen
dations,and performing safety studies. In addition, the safety centers analyze trends to identify potential safety hazards. In our
1996review?2 wereported that DOD aviation safety had improved significantly over the previous two decades. Between fiscal
year1975 and 1995, for example, the annual number of Class A mishaps decreased from 3@8ite fI& number of fatalities
decreased from 285 to 85. During this period, Class A mishaps per 100,000 flying hours, referred to as the mishap rate, also



decreaseffom about 4.3 to 1.5. The valoé Class A losses during the early 1990s ranged from a high of about $1.6 billion in
fiscal year 1993 to a low of $1.2 billion in fiscal year 1994.
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19980201532Army Aeromedical Research Lalircrew Protection Diy Fort RuckerAL USA
Head Injury Risk in U.S. Army Rotary-W ing Mishaps: Changes Since 198Final Report
ShannonSamuel G., Army Aeromedical Research Lab., USA; Albano, JolriRy Aeromedical Research Lab., US¥ason,
Kevin T., Army Aeromedical Research Lab., USA, Licina, Joseph R., Army Aeromedical Research Lab., USA; Jan. 1998; 14p;
In English
Contract(s)/Grant(s): 30162787A878
Report No.(s): AD-A339781; USAARL-98-13; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

Overthe past several decades, data have been collected on U.S. Army aircraft dedihapsthe environment within an
aircraftduring a mishap, injuries defed by the occupants, and the cause (or causes) of the mishap, if known. An analysis of these
dataindicates 60 percent of the occupaants injured, one-third fatallyf the mishap concludes with the aircraft impacting the
ground.More significantly despite improvements in helicopter design, restraint systems, and personal protective equipment, 68
percentof all fatalities had at least one fatal injury to the head. After adjusting feratites in mishaps, including the aircraft
series, and the occupanstation within the aircraft, the authors concluded that an occsjgioty risk in a helicopter mishap
had decreased significantly between 1980-84 and 1990-94. One factor in this was a decline in the risk of head injury, which
declinedby 50 percent. Injury risks to the face and brain, critical anatomical regions of the head, also showed a significant decline.
Risksof injury to the neck, tors@nd upper extremities were not significantiyfeliént between the two time intervals. Although
the authors could not identify causative factors with clear implications for preventive strategies, the proportion of new, crash-
worthy helicopters in the U.S. Army fleet have risen steadily since 1980, and a neéwllglenet with improved impact protec
tion, the SPH-4B, was fielded by the U.S. Army in the 1990s.
DTIC
Rotary Wihgs; Aircraft Accidents; Crashworthiness; Helmets; Injuries

19980201550Massachusetts Inst. oédh, Lincoln Lab, Lexington, MA USA
The Effects of Compression-Induced Distortion ofGraphical Weather Images on Pilot Pereption, Acceptance, and Per
formance
Lind, A. T., Massachusetts Inst. ofdh., USA; Dershowitz, A., Massachusetts Inst.eaflil, USA; Chandra, D., Massachusetts
Inst. of Tech., USA; Bussolari, S., Massachusetts InstechT, USA; Nov21, 1997; 94p; In English
Contract(s)/Grant(s): F19628-95-C-0002; [ADR-93-Z-02012
Report No.(s): AD-A340360; FC-243; No Copyright; #ail: CASI; A05, Hardcopy; A01, Microfiche

The Graphical Véather Service (GWS) is a data link applicatioat will provide neareal-time graphical weather informa
tion to pilots in flight. © assess thefett of GWS. as well as to aid in the proper design, implementation and certification of the
use of GWS in aircraft, two human factors studies have been conducted. The second study conducted (Phase Two) is the topi
of this report. Phasewio was conducted to determine the maximum level of compression-induced distortivauttbbe accept
ablefor transmission of weather images to the cockpit.
DTIC
Human Factors Engineering; Metadogical Services; Realifie Operation; Graphs (Charts); Acceptability

19980201597Civil Aeromedical Inst.Oklahoma CityOK USA
Performance Demonstrations of Zinc Sulfide and Stontium Aluminate Photoluminescent Floor Poximity Escape Path
Marking Systems Final Report
McLean, G. A., Civil Aeromedical Inst., USA; Chittum, C. B., Civil Aeromedical Inst., USA; Feb. 1998jd English
Report No.(s): AD-A339339; DOTAA/AM-98/2; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Transport category aircraft are required by 14 CFR 25.812 to have emergency lighting systems, including floor proximity
markingsystems. ¥pical floor proximity marking systems installed on transport category aircraft have been primarily comprised
of incandescent luminaries spaced at intervals on the ioonountedn the seat assemblies, along the aisle. The requirement
for electricity to power these systems has made them vulnerable to a variety of problems, including battery and wiring failures,
burned-outight bulbs, and physical disruption caused by vibration, passendar, afley cart strikes, and hull breakage in acci
dents.Attempts to overcome these problems have led to the proposal that non-electric photoluminescent materials be used in the
construction of floor proximity marking systems. to assess the viability of this proposal, perfodearaestrations of systems



madewith such materials were conducted. It was found that strontium aluminate photoluminescent marking systemfecan be ef
tive in providing the guidance for egress that floor proximity marking systems are intended to achieve; in contrast, zinc sulfide
materials were found to be ifieftive.

DTIC

Photoluminescence; Lighting Equipment; Escape Systems; &alitunegencies; Marking

19980201661 Technische Uniy Inst. of Flight Guidance and Contr@runswick, Germany
Conduct of the Aircraft: Flight Dynamics
Schaenzer, G., Technische Univ., Germany; Dec. 1997; 6p; In English; Also announced as 19980201657; Copyright Waived,
Avail: CASI; A02, Hardcopy; A03, Microfiche

Safety,production and operation costs have an influence on the design of aircraft flight controllers and thus, as well on the
necessargensors and actuators. Reliability and safety have a dominating thig dtesign processaking these premises into
considerationthis paper describes some important aircraft flight control design aspects.
Author
Flight Contmol; Aircraft Contol; Control Equipment; Flight Paths; Agraft Maneuvers
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AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based), and air traffic control.

19980200921Defence Science an@é&dhnology Oganisation, @ctical Surveillance Systems DiCanberra, Australia
lonospheric Effects on Global Positioning System Receivers
Knight, Mark F., Defence Science and Technology Organisation, Australia; Finn, Anthony, Defence Science and Technology
OrganisationAustralia; Cervera, Manuel, Defence Science athiology Oganisation, Australia; Feb. 1998; 105p; In English
ReportNo.(s): AD-A342594; DSD-RR-0121; No Copyright; vail: CASI; A06, Hardcopy; A02, Microfiche
Thisreport presents the results of a study conducted under tasks ADL 94/373 arf@BADA. into the éécts of the ione
sphereon Global Positioning System (CPS) receivers. The report focuses ofettte ef the disturbed ionosphere on GPS as
this phenomenon has the capadtitydegrade the accuracy and reliability of both civilian and military GPS receivers. The impact
of ionospheric disturbances on the susceptibility of GPS in a potentially hostile electromagnetic environment is also discussed.
DTIC
Global Positioning System; lonospheric Disturbances; Receivers

1998020104 2Federal Aviation AdministratigriVilliam J. Hughes &chnical CenterAtlantic City, NJ USA
Operational Test and Evaluation (OT&E) Performance, Integration and Operational Tests of the Mode S Beacon
(Enroute Configuration) Final Report
Leone, AndrewFederal Aiation Administration, USA; Feb. 1998; 127p; In English
Report No.(s): AD-A342060; DOTAA/CT-TN97/19; No Copyright; #ail: CASI; A07, Hardcopy; A02, Microfiche

This document reports the findings of the performance and operational evaluation tests conducted on the Mode Select (Mode
S) Beacon System, in a full Mode S mode, enroute configuration collocated with a Common Digitizer NioDe2Rand Air
Route Surveillance Radar (ARSR) system. The tests were conducted at the Federal Aviation Administration (FAA) William J.
HughesTechnical Center and at the enroute Mode S keysite located at the St. Akrangnl/ long range radar facility in conjunc
tion with Boston Air Route Traffic Control Center (ARTCC), located in Nashua, New Hampshire. The Mode S systems under
test were fully configured, dual-channel systems having all required external interfaces connected to actual National Airspace
System(NAS) equipment, with the exception of the Maintenance Processor Subsystem (MPS), which was not ready-for integra
tion with the ModeS at the time of these tests. A combination of system optimization, surveillance performance and operational
suitability testing were performed as part of this Operatidaat and Evaluation (OT&E) fefit. Test goals were to ensure proper
operation of the Mode S sensor in Mode S mode of operfatican enroute configuration, while integrated with appropriate NAS
equipmentThe tests were conducted in accordance with procethr&iT&E stated in KA Order 1810.4B. The format of this
testreport is in accordance wittAR-STD-024b.
DTIC
Beacons; Surveillance Radar; Airaffic Contiol; Aerial Reconnaissance
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19980201086Civil Aeromedical Inst.Oklahoma CityOK USA
The Relationship of Sector Characteristics to Operational Erors Final Report
RodgersMark D., Civil Aeromedical Inst., USA; Mogford, Richard H., Fedenrailafion Administration, USA; Mogford, Leslye
S.,Rigel Associates, USA; May 1998; 70p; In English
Contract(s)/Grant(s): DAD2-95-P-35434
Report No.(s): DOT/RA/AM-98/14; No Copyright; Aail: CASI; A04, Hardcopy; A01, Microfiche

An exploratory study was conducted the relationship of air tfd control (ATC) complexity factors to operational errors
(OEs).This consisted of a detailed examination of OE data from 1992 through 1995 from the Atlanta en roufEhesSytstern
atic Air Traffic Operations Research Initiative (BBRI) system was used to collect datatfee analysis. Sectors were categorized
into zero-, low-, and high-error groups. Fifteen sector anfidriédw variables had statistically significacorrelations with OE
frequencyFour variables were higher for the high-error group as compared to the zero-error group. Sector size was smaller for
the high-error group as compared to the combined zero- and low-error categories. A significant multiple correlation was found
between overall OE rate and a subset of the ATC complexity measures. The data were also analyzed to define relationships
betweerthe complexity measures and controller situational awareness (SA) at the time of the OE. The only statistically significant
differencebetween OEs with and without SA was for horizontal separation. In addition, high-error sectors were characterized by
low SA for errors. Certain sector and traffic flow characteristics were associated with these high-error sectors, suggesting that
thesefactors may negatively fact SA. It was concluded that the results demonstrated a relationship betweenmaptexity
and OE rate. Such findings, if extended, could assist witictranagement, sector desigctivities, and the development of
decision-support systems.
Author
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19980201303Federal Aviation Administratigritiantic City, NJ USA
En Route Generic Airspace Evaluation
GuttmanJerry A., Federal #iation Administration, USA,; Stein, Earl S., Federaigtion Administration, USA; Dec. 1997; 64p;
In English
Contract(s)/Grant(s): DTD3-93-C-00032
Report No.(s): AD-A340501; DOTAA/CT-TN97/7; No Copyright; &ail: CASI; A04, Hardcopy; A01, Microfiche

This En Route Generic Airspace Evaluation is one of a series of diic tahtrol (ATC) simulation experiments. It is directed
toward development and validation of the use of generic airspace for use in ATC research and development. For this project,
genericrefers to a sector that embodies the important elements of an en route sector including airways, en route radar performance,
restrictedareas, and radar procedures. In a generic sectaditions are standardized. This is a significant advantage over using
eachcontrollers home sector where many factors vary such as familiarity and sector compeg#yienced Federalfation
Administration personnel developed and tested this en route generic airspace. The design was based on a typical high-altitude
sectorused in many en route centers. In addition, the sector was designed to facilitate rapid learning. In this experiment, experi
encedcontrollers performed their normal functions working with realistiditratenariogpresented by a high fidelityTA simu
lator. Voice communication equipment enabled controllers to issue commands to remote simulation pilots. The results showed
that three performance measurement categories (AffidWorkload Input €chnique (AWIT) ratings, system &fctiveness
measuresand controller self ratings of performance) showed high correlations between the generic and home sectors.
DTIC
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199802013610ffice of Naval Researctrlington, VA USA
Information Access of Apppach Navigation for Nonlinear Autonomous System$rogress Reportl, 20 Oct. 1997 - 6 Feb.
1998
Jawerth Bjorn, Ofice of Naval Research, USA; Md4, 1998; 6p; In English
Contract(s)/Grant(s): N00014-97-C-0336
Report No.(s): AD-A339269; No CopyrightyAil: CASI; A02, Hardcopy; A01, Microfiche

Thisinitial phase of the &rt is focused on developirend understanding appropriate definitions, and related tools and meth
ods,applicable to the problem of identifying, classifying, tracking, and acting on visual information, potentially ajiadiogpl
information,in highly dynamic environments. &focus on defining elementaspects of shape, shape evolution, and methods
for representing and sampling visual information spaces. Our approach to defining these elemental aspects focuses on identifying
computationallyefficient methods and to investigating the relationships between elements and olifeeisfiormation space.
Furtherwe investigate methods that apply a hierarchical segmentation, assignment and processing of informatione3#is
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establishes a foundation for the objectification of the underlying properties in the information space that is consistent with the
capabilitiesprovided by the methods and tools identified for extraction, enhancement, or verification of the information properties
andobjects. Ultimatelythis shouldead to an information alphabet that allows rapid identification objects within the information
environmentas well as providing a method to define many layers of properties which may be assigned to an object. As applied
to this project, the alphabet and the associated symtdmilding objects will be used to define object in an invariant, Ways

leadingto a reliable way to gatheuse,and transmit information sources. This formulation of the information environment will
alsobe applicable to other object related activities, such as, compression, noise reduction, and enhancement, and thus, will provide
a computationally efficient foundation for various information processing activities in highly dynamic environments, such as
thoseanticipated for UCX or hypersonic missile systems.

DTIC
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19980201397General Accounting @€e, Washington, DC USA
AIR TRAFFIC CONTROL: Evoluton and Status of FAA’'s Automation Program
Mar. 05, 1998; 15p; In English
Report No.(s): AD-A339008; GAO/RCED/AIMD-98-85; No Copyright; #ail: CASI; A03, Hardcopy; A01, Microfiche

We are pleased to be here today to discuss the dictcahtrol (ATC) automation program of the Federaiation Adminis
tration (FAA). Automation and other functional areas such as communications, navigation, and surveillance are the main elements
of FAA'S overall plan for modernizing the air tiiafcontrol system. The automation program, which began in the early 1980s,
involvesFAA'S acquisition of modern workstations and computers that process radar anddtegfdr controllers’ use. Because
of severe cost, schedule, and technical problef&, festructured the automation program in 1994. The Advanced Automation
System(AAs) project, divided into 5 separagegments, was the centerpiece of the program before its 1994 restructuring. In 1983,
FAA estimated the cost to develop AAS to be $2.5 billion and completion was scheduled for 1996. When International Business
Machineg(IBM) was awarded a developmertntract in 1988, after a 4-year design competitiéy Estimated the project would
cost $4.8 billion and be completed in 1998. by 1994, when FAA restructured the automation program, FAA esticaged the
to develop AAS to be as much as $7.6 billion with completion as late as 2003.
DTIC
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19980201657Advisory Group for Aerospace Research and Developrentilly-SurSeine, France
Air Traffic Management: Support for Decision Making Optimisation - Automation La Gestion du Taffic Aerien Aide a
la Decision Optimisation - Automation
Benoit, Andre, Editoy European Qranization for the Safety of Air Navigation, Belgium; Araffic Management: Suppofor
DecisionMaking Optimization Automation; Dec. 1997; 284p; In English; The Mission Systems Paoréis\op on AM, 27-29
May 1997, Budapest, Hungary; Also announced as 19980201658 through 19980201677
Report No.(s): AGARD-R-825; ISBN 92-836-1064-4; CopyrigtaiVéd; Asail: CASI; A13, Hardcopy; A03, Microfiche

As a contribution to the increasing cooperation betweeMAnd former \@rsaw Pact countries, the Mission Systems Panel
of AGARD organized a \Wrkshop on Air Taffic Management, held in Budapest, Hungary on 27-29 1M87. Emphasis was
placed on the fundamentals of air traffic handling and an effort was made to establish a fruitful dialogueebgterenced
expertsand young mathematicians, physicists and enginedesingf afresh approach to the on-line conduct officahanage
ment.The main characteristics of Airdffic Handling wereoutlined; it is a lage-scale, international, multidisciplinary and com
plex system. The aircraft, the basic element of aifitralvas given considerable consideratitime manner in which it is flown
andits dynamics, the potentieble of the on-board flight management system, the current and expected level of automation, and
theadvent of unmanned military aircraft. Could Anaffic Handling become a discipline in itself as part of the academic subject
of aerospace? What assistance could be made available to the human controller in the present types of operatibitvamally
intendedto make major improvements to the management of all flights, what optimization techniques were suitable for on-line
operations? These important questions were debated in a session devoted to the fundamentals of air traffic management. At
attemptwas then made to illustras®me trends in the optimization and automation processes: arrivals management in the PHARE
programme; application of genetic algorithms to mid-air collision avoidance; the detection and resolution of conflicts using
coupledforce field techniques and a broad look at globafitraptimization. Plans and prospectiwesre presented: human-ma
chineinterface in the Hungarian MAAS project; a US view of the situation as seen by tha;Fhe CNS/A'M concept as an
ICAO prospective and the HEHIP-EATMS concept dered as &uropean perspective. The RourablE which ended the meet
ing offered strong encouragement to the academic and scientific communities to informetiméiers of the nature, complexity
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andinterest of the problems - numerous and varied - raised by the need to improve the presesitlir trafic situation. Exam
plesof outstanding doctoral dissertations were included in tligk8¥%op programme.

Author

Flight Management Systems; Anaffic Contol; Flight Plans; Flight Optimization; Automatic Flight Contr Dynamic Contol

19980201658European Qranization for the Safety of Air NavigatipRUROCONTROL, Brussels, Belgium
Dynamic Control of Air T raffic: Criteria - Contr ol Variables - Constraints
Benoit,Andre, European @anization for the Safety of Air NavigatioBelgium; Air Traffic Management: Support for Decision
Making Optimization - Automation; Dec. 1997; 2p; In English; Also announced as 19980201657; Copyright Waived; Avail:
CASI; A01, Hardcopy; A03, Microfiche

In a recent presentation, Dominique Colin dediere considered whicreas of air tréit handling need to be optimized.
The question is not only pertinent, but must be answered dredo meet with the intention of turning our attention to the same
areasSeveralbptimization and automation aspects will be discussed in the course of this workshop. In this general introduction,
theintention is simply to outline some essential and basic problems concerning the conduct fitair traf
Derived from text
Dynamic Contol; Automatic Flight Conwl; Automatic Landing Contt; Air Traffic Contiol

19980201659Deutsche Forschungsanstalt fuer Luft- und Raumfatst. of Flight GuidanceBrunswick, Germany
Dynamic Control of Ground Movements: State-of -the-Art Review and Perspectives
Voelckers,U., Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany; Boehme, D., Deutsche Forschungsanstalt fuer
Luft- und Raumfahrt, Germanigec. 1997; 12p; In English; Also announced as 19980201657; CopyrabedVAvail: CASI;
A03, Hardcopy; A03, Microfiche

Air Traffic Management is a very complex and challenging dontaicope with future tréit demand, while still maintaining
or even increasingafety and diciency of air trafic operations, intelligent machine functions have to be developed to assist the
human operators in their mentaintrol tasks. The specific requirements of thd&lAdomain necessitate sophisticated and well-
designedhssistance tools. Their most significant characteristics, dpsigiples and structures are discussed and exemplified
in a real-world application.
Author
Air Traffic Contiol; Dynamic Contol; Flight Plans; Man Machine Systems; Flight Optimization

19980201660Warwick Univ, Operational Research and Systems Gr@qventry UK
ATFM: Optimisation Appr oaches
Matos,Paula, Verwick Univ, UK; Dec. 1997; 20p; In English; Also announced as 19980201657; Sponsored in part by Ciencia
e Tecnologia.; Copyright lved; Avail: CASI; A03, Hardcopy; A03, Microfiche
Europearcentralized air trdic flow management (RFM) is still in its early stagesf development and hasgent and exten
sive needs in terms of decision support tools. This paper provides a brief overview of rese@Fi¥l emé discusses the feasibil
ity of optimization approaches to Europea=M. Three optimization models for re-routing air ti@flows and their test results
arepresented and analyzed.
Author
Air Traffic Contol; Flight Paths; Air Taffic; Routes

19980201662Smiths Industries Aerospace and Defence SystemsQheltenham, UK
Flight Management Systems in the New Air flaffic Management (ATM) Envir onment
Meredith,J. F, Smiths Industries Aerospace and Defence Systems Ltd AUKraffic Management: Support for Decision Mak
ing Optimisation - Automation; Dec. 1997; 10p; In English; Adémounced as 19980201657; Copyriglaiwyd; Avail: CASI;
A02, Hardcopy; A03, Microfiche

Thenew ATM environment will place additional requirements on Flight Management Systemils bit necessary to provide
data onpositionand aircraft trajectory to be used by other aircraft and by ground basedfiainteafagers, at a level of availability
andintegrity which is consistent with the safety of the airficafystem. Corresponding data from the other airénafte airspace
mustbe analyzed in order to identify potential conflicts. The algorithms for the resolution of potential conflict with other aircraft
mustbe based on a common strategy which applies throughout all aircraft. The way in which such conflict resolution eould inter
facewith the FMS flight plan and with optimization are discussed.
Author
Flight Management Systems; Aiaffic Contiol; Flight Optimization; Flight Plans
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19980201663Academie Nationale de I'Air et de 'Espad®ulouse, France
Impact of Automation on the Optimisation of the Flight
Pelegrin,Marc, Academie Nationale de I'Air et de I'EspaEeance; Air Taffic Management: Support for Decision Making Gpti
mization - Automation; Dec. 1997; 12p; In English; Also announced as 19980201657; Original contains color illustratiens; Copy
right Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

The presentation encompasses the following topics regarding flight automation: f{& gtrafvth; (2) major technicavents
in the near future; (3) keywords (terminology); (4) direct impact of automation on safety of the flightic{&hef; (6) pollution
control;and finally (7) report synthesis and conclusions.
CASI
Flight Optimization; Automatic Flight Cordl; Air Traffic; Flight Safety

19980201665Massachusetts Inst. o&€dh, Dept. of Aeronautics and Astronauti€@&ambridge, MA USA
ATM as Part of the Aerospace Engineering Curriculum
SimpsonRobert W, Massachusetts Inst. oédh., USA; Dec. 1997; 4p; In English; Also announced as 19980201657; Copyright
Waived;Avail: CASI; A01, Hardcopy; A03, Microfiche

Theproblems of changing the traditional aerospace engineering curriculum to provide an education for young engineers inter
estedn developing the new forms offM (air traffic management) systems is discussed. The nEW gystems will introduce
quite different concepts for operational procedures and a much higher levefioftieafdling performance using new technolo
gies for communications, navigation, and surveillance identified by the FANS Committee of ICAQ, and will introduce digital
datalinkand automated decision support processes in the cockpit and at¢batfollers console. It is concluded that subjects
in human factors and operations research pertinentkb @dperations are badly needed, and that there is not enough time in the
normalcurriculum to teach all necessary subjects for a completely quaiifigdproject engineer so that short courses are needed
for engineers from industry to prepare them for this responsibility
Author
Education; Aeospace Engineering; Flight Management Systems; wiiifi¢ Control; Human Factors Engineering

19980201666Air Traffic and Airport AdministrationArea Control CentreBudapest, Hungary
Airspace Organisation and Optimisation
Mavrak, Gabor Air Traffic and Airport Administration, Hungary; Air flaffic Management: Support for Decision Making Opti
mization - Automation; Dec. 1997; 18p; In English; Also announced as 19980201657; Copyright Waived; Avail: CASI; A03,
Hardcopy;A03, Microfiche

Theevolution of airspace ganization and optimization from the early 1%/® the early 1998’is presented. Special empha
sisis given to Hungarian involvement and its peculiarities. Airspace classification] §iddélegations, dynamic management
(strategic planning, pre-tactical planning and the tactical phase), and ongoing projects are considered.
CASI
Management Planning; Airspace; Classifications; Aiaffic

19980201667European Qranization for the Safety of Air NavigatipBrussels, Belgium
Human Role in ATM: Support for Decision Making
Garcia-Avello,Carlos, European Qanization for the&Safety of Air Navigation, Belgium; Swierstra, Sip, Europeagabization
for the Safety of Air Navigation, Belgium; Dec. 1997; 12p; In English; Also announced as 19980201657; Copyright Waived;
Avail: CASI; A03, Hardcopy; A03, Microfiche

Theever increasing demand for air frafis silting up the Air Taffic control system. As a response, the high level manage
ment moves towards a business approach: increase system capacity to meet the demand, monitor the quality of the product, i
particularsafety and reduce the cost. Airdffic Control is a complex task that involves human controllers and machudsy, T
thereis a consensus such that, at least in the enroute environment, the human controller is a major bottle-neck. Adwardingly
introductionof a higher level of automation is considered to be the way forward. TR€éHER program of Eurocontrol, in close
cooperatiorwith its member states is defining the E2HIP Phase Il AC system generation that aims to improveCAcapacity
andflight economy whilst at least maintaining theesent safety level. It intends to achieve this by introducing automation in a
human-centeredpproach. The paper describes some human characteristics related to the introduction of automation in general,
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current trends in future system automation and associated safety riskapEneoncludes with a proposal for a pragmatic way
aheadncluding how to gain controller acceptance.

Author

Air Traffic Control; Human Performance; Human Factors Engineering; Decision Making; Management Systems; Air Traffic
Controllers(Personnel)

19980201668Centre d’Etudes et de RecherchEsilouse, France
Optimization Techniques as Railable for On-Line Operations
Imbert, Nicole, Centre d'Etudes et de Recherches, Fréacges, Jean Loup, Centre d’Etudes et de Recherches, France; Dec.
1997;18p; In English; Also announced as 19980201657; Copyrigitedt; Avail: CASI; A03, Hardcopy; A03, Microfiche

In the frame of this workshop dedicated to support for decision making optimization and automation, it appeared useful to
the organizing team to include a general presentation of what optimization means and of the various existing methods to solve
optimization problems. In this paper we will try to classify the optimization techniques according to the type of problems they
areintended to solve and to the type of solutions that may be expected for each of ehdmndVtry to solve exhaustively as
we are more concerned with the general methodologies. In fact many methods exist. For all types of methods, adaptations anc
improvement$ave been developed in order to increase thigdiefcy, their rate of conveglence or decrease computtimge.
For specific applications, the best resute often obtained from the combination of several algorithms. In taking advantage of
the specificity of each, &tient methods are then obtained.
Author
On-Line Systems; Decision Making; MathematicalgbPamming; Mathematical Models

19980201669Deutsche Forschungsanstalt fuer Luft- und Raumfatst. fuer Flugfuehrund@runswick, Germany
PHARE Demonstration: Arrivals Management
Reichmuth, Johannes, Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany; Dec. 1997; 12p; In English; Also
announceds 19980201657; CopyrightaiVed; Avail: CASI; A03, Hardcopy; A03, Microfiche

This paper reports first results obtained from the real-time simulations in the frame of the second PHARE Demonstration
(PD/2) performedduring December 1996 to February 1997 at DLR in Brunswick. The experimental set-up of fareatdibA
figurationsfor the management of arrivals in an extended TMA airspace usingttedeveloped within the PHARE program
in connection with DLRs Air flaffic Management and Operations Simulatof fOS) is described. A conventional arrival man
agement system is compared with advanced arrival management based on time accurate trajectory predictions provided from
groundas well as from the aiAn overview on the advanced Ground Human Machine Interface developed for these experiments
is given. Eight controller teams from seven European countries take part on the experiment. The first analysis of the collected data
in terms of performance, workload and acceptance supports the ideas of the presented operational concepts for the Approach prob
lem further to be included within future Airaffic Management Systems.
Author
Flight Management Systems; Aiaffic Contol; Arrivals; Air Traffic; Flight Paths; Tajectory Planning; Appsach Contol

19980201670Centre d’Etudes de la Navigation Aerienbab. d’Optimisation Global€loulouse, France
Optimal Resolution of En Route Conflicts
Durand, Nicolas, Centre d’Etudes de la Navigation Aerienne, France; Alliot, Jean-Marc, Centre d’Etudes de la Navigation
Aerienne France; Dec. 1997; 12p; In English; Also announced as 19980201657; Copyaight\WWAvail: CASI; A03, Hard-
copy; A03, Microfiche

Automaticcontrol has been a subject of studies for the last twenty years. It innedwssdificult problems that have to be
solved:conflict detection, modelling of uncertainties on trajectories, clustering of 1-to-1 conflict to find uncommadatereft
problemsegtc... Moreoverthe n-aircraft conflict resolution problem is highly combinatorial and cannot be optimally solved using
classicaimathematical optimization techniques. Het of admissible solutions is made of many unconnected subsets enclosing
differentlocal optima, but the subset enclosing the optimum cannot be found a priori. In thjsygapesent an automatic eon
flict solver and its implementation in an air fiafsimulator with statistical results on real tfafover France. This solvewhich
takesinto account speed uncertainties and allows aircrdly tin direct routes, solves every conflict on a loaded dag gives
eachaircraft its requested flight level and departure time.
Author
Automatic Flight Control; Simulators; Routes; Air Traffic; Flight Management Systems; Optimization; Real Time Operation;
MathematicaModels; Contol Simulation
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19980201671Global Air Traffic ManagementAthens, Greece
Global Air Traffic Management (GATM)
Trivizas, Dionyssios A., Global Air flaffic Management, GreecBec. 1997; 12p; In English; Also announced as 19980201657;
CopyrightWaived; Avail: CASI; A03, Hardcopy; A03, Microfiche

The paper describes concepts that relate to Global riffit Management(GAM) emphasizing the potential of mathemati
cal modeling and behavioral simulation in creating a flexible and efficiefittradnagement system. These concepts include
designmethodologyflow management, airspace structure and optimal runway scheduling. They reflect th's tiutlooetical
study and experience on the subject of Air Traffic Control, combining knowledge and ideas from related large scale optimal
dynamicresource allocation problems encountered in military logistics, transportation and economics. The resource in question
is the airspace-time and the paper discusses alternative ways, such as the space-time market, for sharing it in a safe, expedient ar
cost efective way The paper concludes witptimal runway capacity results for the two major airports of Frankfurt and Chicago
O’Hare.
Author
Air Traffic Control; Management Systems; Mathematical Models; Resource Allocation; Space-Time Functions; Scheduling;
OperationsResearh; Dynamic Pogramming; Stochastic Bcesses

19980201672Global Air Traffic ManagementAthens, Greece
Optimal Scheduling With Maximum Position Shift (MPS) Constraints: A Runway Scheduling Application
Trivizas, Dionyssios A., Global Air flaffic Management, GreecBec. 1997; 10p; In English; Also announced as 19980201657
CopyrightWaived; Avail: CASI; A02, Hardcopy; A03, Microfiche

Theairport’s runwaysystem may be viewed as a queueing system where a stream of flights is waiting to receif®take-of
landing "service”. It has been observed that changing the order of runway operations resulfeiierd difiway throughput or
"capacity”. This isdue to wake vortex considerations, whereby the minimum horizontal separations between successive landing
aircraftdepend®n their weight and final approach speed. This observation gave rise to the Optimal Runway Scheduling Problem
(RSP) that seeks to find the optimal rearrangement of flights that would maximize runway throughput. RSP is complicated by
thefact that in a real timsystem, where flights appear randomly over time, there is always a possibility of some flight being indefi
nitely displaced backwarda the queue. This calls for the Maximum Position Shift (MPS) constraints which assure that no flight
will be displaced in the queue by more than a pre-specified number k of positions. The term queue refers to the ordering of flights
accordingto the First Come First Served (FCFS) discipline. The RSP is tyfic@leueing systems when service rate depends
on customer ordering. It is also a variation of the notorigaseling Salesman Problem (TSP). The paper presents the Parallel
Dynamic Programming RSP algorithm, developed in Trivizas’ doctoral dissertation. Timely solution is crucial to real time
dynamicscheduling, and so the paper concentrateiss computational aspects. It is shown that the MPS constraints reduce the
sizeof the problens solution space, interpreted as a computational neighborhood around the FCFS sequence of "radius” equal
to the MPS value. This neighborhood hasftiven of a permutation tree (PT). It is shown here that traversing the PT using a Branch
and Bound (BB) Depth First Search, a brute force method, may require an amount of time which is exponential in the number
n of customers (flights). It is further shown that the search maydamized diciently using Breadth First Search Dynamic Pro
grammingwhich exploitsthe de-coupled, stage invariant solution space structure, whose size, 2(exp MPS)x n, is linear in n and
exponentiabnly in the bounded value of MPS. Stage invariance and label vector coding of the solution space allow for a general
ized cross-section of the solution space; this leads to the concept of a parallel computation engine that sweeps the solution space
in time linear in n.
Author
Programming(Scheduling); Dynamic Bgramming; Runway%arallel Pongramming; Nonlinear Rrgramming; Sequencing;
CombinatorialAnalysis; Air Taffic Contol; Flight Management Systems

19980201673Steria Automatisme et Ingenierigir Traffic Management DeptParis, France
Airborne Conflict Detection and Resolution Using Coupled Fazes Field Bchnique: Principles and Results
Zeghal,Karim, Steria Automatisme et Ingenierie, France; Dec. 1997; 12p; In English; Also announced as 19980201657; Copy
right Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

This paper presents an airborne conflict detection and resolution logic, based on the coupled forces field technique. This tech
niquedefines a general framework for decentralized and reatioelination for mobile agents. An experiment has been carried
outto evaluate this approach. The background, role of controllers and pilots, and what type of principles and the application of
the technique to air trii€, as well as the principal results are presented.
Author
Air Traffic; Flight Management Systems; Cdovation; Field Theory (Physics); Airaffic Contol
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19980201674Air Traffic and Airport AdministratiopAir Traffic Control Evaluation UnjtBudapest, Hungary
Human-Machine Interface (HMI) in the Magyar Automated and Integrated Air Traffic Contr ol System (MATIAS)
Galantai, N., Air Traffic and Airport Administration, Hungary; Dec. 1997; 8p; In English; Also announced as 19980201657,
CopyrightWaived; Avail: CASI; A02, Hardcopy; A03, Microfiche

The Hungarian Air Taffic and Airport Administration is toeplace the current Budapest Area Control Centre (ACC) with
anew purpose-built building at Ferihegihe new ACC system is planned to be fully stripless and will include area control, termi
nal area control, aerodrome control, military control and flight information sectors. Readers involved ificagomabl may
find it interesting how the systempanned to fulfill the controllers’ requirements. The article contains the description of those
functions,which are planned to be used by the operationdligtdie OPS Room, so the technical and maintenance windows are
omitted. The windows of the radio and telephone systems are also omitted.
Author
Air Traffic Contol; Human-Computer Interface; FligiMlanagement Systemsijntfows (Computer igrams); Display Devices

19980201675Federal Aviation AdministratigriProgram Director for ReseardWashington, DC USA
Plans and Perspectives for Reseel and Development in Air Traffic Management
Miller, Clyde A., Federal Wiation Administration, USA; Dec. 1997; 16p; In English; Also announced as 19980201657; Copyright
Waived;Avail: CASI; A03, Hardcopy; A03, Microfiche

In 1993, the U.S. Congress passed the Government Performance and Results Act (GPPRApOBReof the legislation is
to improve Federal programfettiveness and public accountability by promoting a focus on results, service quality and customer
satisfaction. The GPRA shifts the focus of program accountability from agency internal activities to the products and services
plannedto be placed in the hands of external customers and the eventual benefits to be achiee@dtaBacisions regarding
expenditure®f public funds will be justified in terms of these products, services and benefits. This perspective is very useful in
planning andrioritizing research and development (R&D) projects in aifiraianagement (RM). In particular it would be
usefulto establish a comprehensive framework of performance goals to guide R&D investradis Some progress toward
this end has been achieved at the Fedevaltion Administration (RA).
Author
Air Traffic Control; Flight Management Systems; Res#eand Development

19980201676Direction de la Navigation AeriennBefense Nuclear Agenclssy-les-Moulineaux, France
CNS/ATM Concept: ICAO Prospective
DedryvereA., Direction de la Navigation Aerienne, France; Carel, O., Direction de la Navigation Aerienne, France; Dec. 1997;
16p;In English; Also announced as 19980201657; Copyrighiv®d; Avail: CASI; A03, Hardcopy; A03, Microfiche

In 1983, ICAO founded theANS Committee (Future Air Navigation System) to trigger a global reflection on the radioelec
tric means to besed by Civil Aiation in 2000 and furthein dense areas (like the European core area between London, Paris,
Milan, Berlin and Amsterdam) the growth of fiafwill no more be manageable by the current control methods, ie. multiplying
thenumber of sectors more and more. En-route and aidetays generate time and financial losses. In oceanic and desertic areas
the traffic islow and will remain low for a long time. The lack of communication and navigation means genegatéstdaal
andlongitudinal separations which sometimes do not avoid near misses over continental crosspoints. There was a need for more
reliablebut afordablecontrollerto-controller and controlleto-pilot links associated with modern and reliable navigation aids.
Aviation is generally famous for technical modernity but the International Maritime Organization was the first to implement a
satellitecommunication system designed between 1976 and 1979 amdopoperation on 01/02/1982. It was then possible for
maritime crew and travelers to phone everywhere in the world, when aircraft pilots were unable to have a comfortable contact
with ATC.
Author
Air Traffic Contol; Air Navigation; Gound-Air-Giound Communication; Navigation Aids; Flight Management Systems

19980201677European Qanization for the Safety of Air NavigatipExperimental Centre, Bretigny-sOrge, France
The Way Forward, a European Perspective
Fron, Xavier European Qyanization for the Safety of Air Navigation, France; Dec. 1997; 24p; In English; Also announced as
19980201657; Copyright 8ived; Avail: CASI; A03, Hardcopy; A03, Microfiche
Someideas about what may be coming next in European wiiifid Management (AM) are presented. More specifically
the following items will be discussed: (1) Why is there a need to act at all; (2) An attempt to explain existimgglaoge to
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addresshallenges; and (3) to show that we have at least some idea of how to address those challenges, by presenting some result:
which will lead us to a possible path forward, and finally to conclusions.

Derived from text

Air Traffic Control; Flight Management Systems; Management Planningoaeir

199802017530klahoma Uniy Civil Aeromedical Inst.Norman, OK USA
The Role of Memory in Air Traffic Contr ol Final Report
Gronlund, Scott D., Oklahoma Univ., USA; Dougherty, Michael R., Oklahoma Univ., USA; Ohrt, Daryl D., Oklahoma Univ.,
USA; Thomson, Gary L., Oklahoma UniWJSA; Bleckley M. K., Oklahoma Uniy USA; Nov 1997; 25p; In English
Contract(s)/Grant(s): DAD2-93-D-93088
Report No.(s): AD-A340263; DOTAA/AM-97/22; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

We tested air trdic controllers currentlyserving as instructors and tried to manipulate their memory for various aircraft flight
data. In Experiment 1, the amount of control exercised (the number of control actions or communications) had little effect on
memoryfor flight data, although we did find excellent memory for the position of aircraft on the radar déplagued that
thiswas the basis for the mental representation of the aircraft in the sector and may serve as the foundation for situation awareness
In Experiment 2, neither the type of control exercised nor the importance of the aircraft in the scenario consistently affected
memory. We considered several reasons why we were unable to manipulate memory for flight data, including how important
memoryis to successful task performance and whether we tapped the relevant characteristics of the situation. Resolution of these
issueswill contribute to improved techniques that assess situation awareness from memory performance.
DTIC
Air Traffic Contol; Radarscopes

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19980197301INASA Langley Research Centétampton, YA USA
Experimental and Theoretical Study of Flow Fields Aound Ducted-Nacelle Models
Mack, Robert J., NASA Langley Research CentksSA; May 1998; 24p; In English
Contract(s)/Grant(s): FOP 537-07-21-21
ReportNo.(s): NASA/TM-1998-207683; L-17741; NAS 1.15:207683; No Copyrigh&ilACASI; A03, Hardcopy; A01, Micro
fiche

Theflow field near four small-scale ducted-nacelle bodies of revolution has been analytically and experimentally studied to
determineexterior and interior mass-flow characteristics, and to measure flow-field overpressures generated by tedaracelle’
bodyshape. Four naceltaodels with the same profile, but offdifent sizes, were used in the stuBizadowgraph pictures showed
inlet shocks attached to the cowl lip (indicating unchoked flow) on all four models, at all the test Mach numbers, through an angle
of attack range of 0.0 to 6.0 degrees. Pressure signatures measured in the flow fieldgdghefldre founacelle models were
comparedvith those predicted by corrected and uncorrected Whitham thosgparatiordistances greater than 3.0 to 4.0 inlet
diametersgood agreement was found. Poorer agreement was &@axtireme nedield separation distances, but this was attrib
utedto pressure-gage limitations and probe-ffeeld interactions. The overall favorable results supported a conclusion that cor
rectedWhitham theory was sfifiently accurate to make thmacelle-wing interference-lift code useful for sonic-boom analysis
andthe preliminary design of supersonic-cruise conceptual aircraft.
Author
Nacelles; Ducted Flow; Mach Number; Ducted Bodies; Flow Characteristics; Fluid Flow; Angle of AttacigfAibesign

1998020082 1Northrop Grumman CorpMilitary Aircraft Systems Diy El Segundo, CA USA

Corrosion and Fatigue Study of JSARS Aircraft, Volume 1 Final Report 3 Jul. 1996 - 3 Apr1997

Pun,A. K., Northrop Grumman Corp., USA; Sheppard,RY, Northrop Grumman Corp., USA; Purohit, S. K., Northrop Grum
manCorp., USA; Apr1997; 158p; In English

Contract(s)/Grant(s): F33615-95-D-3215; AF Proj. 2401

ReportNo.(s): AD-A286965; NOR-97-809-VOL-1; WL-TR-97-3093®V1; No Copyright; Aail: CASI; A08, Hardcopy; A02,
Microfiche

18



Findingsand supporting information from a survey performed in two E8-C JohRSTaircraft are presented. An access
databasevas formed recording corrosion and fatigue damage from a survey of the teardown documentation of the third and fourth
productionJoint SARS aircraft. Analysis and commentary the database are presented. Emphasis was placed on corrosion and
fatiguedamage of primary structural elements.

DTIC
Corrosion; Fatigue (Materials); Eleatnic Aircraft; Damage Assessment; Fatiguests; Aicraft Structues; Inspection

19980200827Air Force Flight Bst CenterEdwards AFB, CA USA
A Limited Flight T est Investigation of Pilot-Induced Oscillation Due to Elevator Rate Limiting (HAE LIMITS) Final
Report 1 Mar. - 25 Apr 1997
Kish, Brian A., Air Force Flight @st CenterUSA; Mosle, Wliam B., 1lI, Air Force FlightTest CenterUSA; Remaly Adam,
Air Force Flight €stCenter USA; Seo, John, Air Force Flighe3t CenterUSA; Cabiati, Roberto, Air Force Flighest Center
USA; Jun. 1997; 140p; In English
Report No.(s): AD-A286959; AFFTC-TR-97-12; No Copyright;af: CASI; A07, Hardcopy; A02, Microfiche
Thereport presents the results of a limited flight test investigation of pilot-inchasitation (P10) due to elevator rate limit
ing. The objective of this &rt was to gather in-flight and ground-based simulation data on longitudinal PIO tendencies due to
elevatorrate limiting. Preliminaryground-basedimulation was conducted at the USAEsTPilot School (TPS) from 1 March
to 9 April 1997. Nine sorties, totaling 12.8 flight hours, were flown in theBRA aircraft. Additional ground-based simulation
was conducted at the Flight Dynamics Directorate, Wright-Patterson AFB, Ohio, on 25 April 1997. The USAF TPS was the
responsibldgest oganization.
DTIC
Pilot Induced Oscillation; Flight &sts; Reseah Aircraft; Elevators (Contl Surfaces); Man Machine Systems

19980200836Rohr Corp, Chula \ista, CA USA
Thermal Management Design for the X-33 Lifting Body
Bouslog,S., Rohr Corp., USA; Mammano, J., Rohr Corp., UStauss, B., Rohr Corp., USA,; 1998; 18p; In English; 3rd; Euro
peanWorkshop on Thermal Protection Systems, 25-27. #1298, Netherlands
Contract(s)/Grant(s): NCC8tb
Report No.(s): NASA/CR-1998-208247; NAS 1.26:208247; No CopyrighdjlACASI; A03, Hardcopy; A01, Microfiche

The X-33 Advantage &chnology Demonstratorfefs a rare and exciting opportunity in Thermal Protection System develop
ment. The experimental program incorporates the latest design innovation in re-useable, low life cycle cost, and highly dependable
ThermalProtection materials and constructions into both ground based and flight test vehicle validations. The unique attributes
of the X-33 demonstrator for design application validation for the full scale Reusable Lahicle MRL), are represented by
both the configuration of the stand-akroshell, and the extreme exposures of sub-orbital hypersonic re-entry simulation. There
are several challenges of producing a sub-orbital prototype demonstrator of Single Stage to Orbit/Reusable Launch Vehicle
(SSTO/RLV)operations. An aggressive schedule weitiigetary constraints precludes the opportunity for an extensive verifica
tion and qualificatiorprogram of vehicle flight hardware. Howey&aking advantage of othe shelf components with proven
technologieseduces somef the requirements for additional testing. THe&s of scale on thermal heating rates must also be
takeninto account during trajectory design and analysis. Described in this document are the unique Thermal Bryatestion
(TPS)design opportunities that are available with the lifting body configuration of the X-33. The two principal objectives for the
TPSare to shield therimary airframe structure from excessive thermal loads and to provide an aerodynamic mold line surface.
With the relatively benign aeroheating capability of the lifting badyintegrated standfaderoshell design with minimal weight
andreduced procurement and operatiarts is allowed. This paper summarizes the design objectives of the X-33 TPS, the flight
testrequirements driven configuration, and design benefits. Comparisomaedeesof the X-33 flight profiles and Space Shuttle
Orbiter,and lifting body Reusable LauncleMcle aerothermal environments. The X-33 TPS is based on a design to cost configu
rationconcept. OnlyRLV critical technologies are verified to conform to cost and schedule restrictions. The pnatat/pe
vehicle configuration has evolved to minimize the tooling costs by reducing the number of unique components. Low cost
approachesuch as a composite/blanket leeward aeroshell and the use of &ulmtielogy are implemented where applicable.
Thesuccess of the X-33 will overcome the ballistic re-entry Wi®iset. The X-33 TPS is tailored to an aircraft type mission
while maintaining sufcient operational mains. The flight test program for the X-33 will demonstrate that TPS for theiRL
not simply a surface insulation but rather an integrated aeroshell system.
Author
ThermalProtection; Emperatue Contpl; X-33 Reusable Launctekicle; Design to Cost; Lifting Reentrghicles; Structural
Design;Structural Design Criteria; Airframes; Agraft Construction Materials
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19980200860Institute for Human Factors TNGoesterbey, Netherlands
Remotely Controlled Flying Aided by a Head-Slaved Camera and HMDFinal Report Afstand bestuurd vliegen ondesteund
door een hoofd-gekoppelde camera en HMD
deVries,S. C., Institute for Human Factors TNO, Netherlands; Padmdssktute for Human Factors TNO, Netherlands; Dec.
08,1997; 22p; In English
Contract(s)/Grant(s): B96-032
ReportNo.(s): TNO-TM-97-B024; TD97-0261; Copyrightyail: Issuing Activity (TNO Human Factors Research Inst., Kamp
weg5, 3769 DE SoesterligrThe Netherlands); US Sales Qriflardcopy, Microfiche

Military use of Unmanned Aerialétiicles (UA/s) is gaining importance.itfeo cameras in these devi@s often operated
with joysticks and their image is displayed an al'CR this experiment, the simulated camera of a simulated W#s slaved
to the operatds head movements and displayed using a Helmet Mounted Display (HMD). The task involved maneuveving a UA
alonga winding course marked by trees. Thiguence of several parameters of the set-up (HMD optics, Fielicof {FOV),
image tagmonoculalvs. stereoscopic presentation) on a set of flight handling characteristics was assessed. to enable variation
of FOV and to study the fefct of the HMD optics, a simulated HMD image consisting of a head slaved window (with variable
FOV), was projected om screen. One of the FOVs, generated in this e@yesponded with the FOV of the real HMD, enabling
acomparisonThe results show that the simulated HMD vyields a significantly better performance than the real HMD. Performance
with a FOV of 17deg is significantly lower than with 34 or 57 deg. An image lag of 50 ms, typical of pan-and-tilt servo motor
systemshas a small but significant influence on steering accuMogocular and stereoscopic presentation did not result-in sig
nificant performance diérences.
Author
Field of View; Helmet Mounted Displays; Remote Control; Flight Characteristics; Cathode Ray Tubes; Pilotless Aircraft;
Cameras

19980200870Air Force Inst. of €ch, School of Engineeringhright-Patterson AFB, OH USA
Embedding a Reactive @bu Seach Heuristic in Unmanned Aerial \ehicle Simulations
Ryan, Joel L., Air Force Inst. ofeEh., USA; Mar1998; 260p; In English
Report No.(s): AD-A342293; AFIT/GOR/ENS/98M-20; AFIT/GOR/ENS/98M-21; No Copyright; Avail: CASI; A12, Hard-
copy; A03, Microfiche

We apply a Reactivedbu Search (RS) heuristic within a discrete event simulation to solve routing problems for Unmanned
Aerial Vehicles (UA/s). Our formulation represents this problem as a multipiedling Salesman Problem with time windows
(mTSPTW),with the objective of attaining a specified level ofjtrcoverage using a minimum number of vehicles. Incorporat
ing weather and probability of WAsurvival at each tget as random inputi)e R'S heuristic in the simulation searches for the
bestsolution in each realization of the problem scenario in order to identify those routes that are robust to varaathg)in
threat,or taget service times. Generalizitigjs approach as Embedded Optimization (EO), we define EO as a characteristic of
adiscrete event simulation model that contains optimization or heuristic procedures théatdhafbtate of the system. The
RTSalgorithm inthe UA/ simulation demonstrates the utility of EO by determining the necessary fleet size for an operationally
representativecenario. From our observation of robust routes, we suggest a methodology for using robust tours as initial solutions
in subsequent replications. We present an object oriented implementation of this approach using MODSIM Ill, and show how
mappingobject inheritance to the GVRP hierarchy allows for minimal adjustments from previously written objects when creating
newtypes. Finallywe use EO to conduct an analysis of fleet size requirements within an operationally representative scenario.
DTIC
Computerizedimulation; &rget Acquisition; Remotely Pilote@Mcles; Simulation; Pilotless Airaft

1998020087 1Naval Postgraduate SchpMonterey CA USA
A Reliability Centered Maintenance Analysis of Aicraft Contr ol Bearings Used in the Navyg S-3 Aircraft
King, Merrill F., Jr Naval Postgraduate School, USA; Dec. 1997; 85p; In English
Report No.(s): AD-A342292; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

This thesis uses the Naval Air Systems Command Integrated Reliability Centered Maintenance Program software (IRCMS)
to analyzethe performance of aircraft control bearings used in the flight control system of the [Sa¥wircraft. The IRCMS
is used to determine whether changes can be made in preventative maintenance procedures, or if redesign of the system is wa
ranted We show in our analysis that each bearing shbaldedesigned. In our research, we analyzed and established a historical
bearingfailure data baseline of current reliability and maintenance costsiewéloped a mathematical model to determine the
effectsof using improved bearings, currently available from commercial manufacturers, on bearing reliability and life cycle costs.
We show that failure rates can be reduced by 50 percent, and maintenance costs can be reduced by 48 percent, which represer
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$16,000in annual savings over the remaining life of the aircraé.shbw that an increase in bearing and flight control system
reliability is important from the aspect of aircrew safetyd reduces the exposure of aircrews to the potential of in-flight failures.
DTIC
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19980200994NASA Langley Research Centétampton, YA USA
Closed-LoopSystem Identification Experience for Flight Contiol Law and Flying Qualities Evaluation of a High Perfor
manceFighter Air craft
Murphy, Patrick C., NASA Langley Research Cent¢8A; [1996]; 14p; In English
Report No.(s): NASA/TM-1998-207995; NAS 1.15:207995; No CopyrighsilACASI; A03, Hardcopy; A01, Microfiche

This paper highlights some of the results and issues associated with estimating models to evaluate control law design methods
anddesign criteria foadvanced high performance aircraft. Experimental fighter aircraft such as the NASA-High Alpha Research
Vehicle (HARV) have the capability to maneuver at very high angfesttack where nonlinear aerodynamics often predominate.
HARYV is an experimental F/A-18, configured with thrust vectoring and conformal actuated nose strakes. Identifying closed-loop
modelsfor this type of aircraft can be madefitifilt by nonlinearities and high order characteristics of the sydtethis paper
only lateral-directional axes are consides#ute the lateral-directional control law was specifically designed to produce classical
airplane responses normally expected with low-order, rigid-body systems. Evaluation of the control design methodology was
made using low-order equivalent systems determined from flight and simulation. This allowed comparison of the closed-loop
rigid-body dynamics achieved in flight with that designed in simulation. In flight, the On Board Excitation System was used to
applyoptimal inputs tdateral stick and pedals at five angles at attack : 5, 20, 30, 45, and 60 degrees. Data analysis and closed-loop
model identification were done using frequency domain maximum likelihood. The structure of identified models was a linear
state-spacenodel reflectingclassical 4th-order airplane dynamics. Input time delays associated with the high-order controller and
aircraftsystem were accounted for in data preprocessing. A comparison of flight estimated models with small perturbation linear
designmodels highlighted nonlinearities in the system and indicated that the closed-loop rigid-body dynamics were sensitive to
inputamplitudes at 20 and 30 degrees angle of attack.
Author
Flight Contiol; Fighter Aircraft; Rigid Structues; Contol Simulation; Contol Systems Design; CootrTheory; Flight Simula
tion; Reseach Aircraft; Feedback Contd

19980201050Army Aviation and Missile Command\eroflightdynamics Directorafddampton, YA USA
A Comparison of Interactional Aerodynamics Methods for a Helicopter in Low Speed Flight
Berry,John D., Army Aiation andMissile Command, USA, LetnikoWictor, Mil Moscow Helicopter Plant, Russia; Bavykina,
Irena,Mil Moscow Helicopter Plant, Russia; Chiaf Mark S.,Lockheed Martin Engineering and Sciences Co., USA; Jun. 1998;
16p;In English
Contract(s)/Grant(s): FOP 581-10-1-01
ReportNo.(s): NASA/TM-1998-208420; L-17732; NAS 1.15:208420; AFDD/TR-98-A-003; No Copyrighati:ACASI; A03,
Hardcopy;A01, Microfiche

Recentadvances in computing subsonic flow have been applied to helicopter configurations with various degrees of success.
This paper is a comparison of two specific methods applied to a particularly challenging regime of helicopter flight, very low
speeds, where the interaction of theor wake and the fuselage are most significant. Comparisons are made betieesmt dif
methodsof predicting the interactional aerodynamics associated with a simple generic helicopter configuration. These compari
sonsare made using fuselage pressure data from a Mach-scaled powered model helicopter with a rotor diameter of approximately
3 meters. The data shown are for an advance ratio of 0.05 with a thrigieoedf 0.0066. The results of this comparison show
thatin this type of complex flow both analytical techniques have regions where they are more accurate in matching the-experimen
tal data.
Author
Helicopters; Subsonic Flow; Interactional Aerodynamics; Computational Fluid Dynamics; Aircraft Configurations; Aerody-
namicConfigurations

19980201081Nanjing Univ of Aeronautics and Astronautics, Nanjidgangsu, China

Journal of Nanjing University of Aeronautics and Astionautics: Special Issue on Helicopterd&chnology

Dec. 1997; ¥lume 29, No. 6; 152p; In Chinese; Portions of this document are not fully legible

Report No.(s): PB98-141658; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
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Contents; (Summarization): Helicopter Development Facing 21 Century; New Developments of Helicopter Technology;
SmartRotor-A New Approach with Remarkable Potential for Helicoptér&tion Reduction; and Active Controé@hnology
of Helicopter Aeromechanics Stability
NTIS
Helicopters; Reseah and Development; RotaryiMys; Stability; Aeonautical Engineering; tration

19980201124NASA Langley Research Centétampton, YA USA
Advances in Experiment Design for High Performance Aicraft
Morelli, Engene A., NASA Langley Research Centé8A; 1998; 20p; In English; System Identification for Integrated Aircraft
Developmentind Flight Bsting, 5-7 May 1998, Madrid, Spain; Sponsored by North Atlaméaty Oganization, Belgium
ReportNo.(s): NASA/TM-1998-207994; NAS 1.15:207994; PapeNo Copyright; Aail: CASI; A03, Hardcopy; A01, Micro
fiche

A general overview and summary of recent advancegperiment design for high performance aircraft is presented, along
with results from flight tests. General theoretical background is included, with some discussion of various approaches to maneuver
design.Flight test examples from the F-Hgh Alpha Researchehicle (HAR/) are used to illustrate applications of the theory
Inputforms are compared using Cranfao bounds for thetandard errors of estimated model parameters. Directions for future
researchn experiment design for high performance aircraft are identified.
Author
Supersonic Agraft; Researh \&hicles; CrameiRao Bounds; F-18 Adraft

19980201195Naval Air Warfare CenterStructures Diy Patuxent RiveiMD USA

Highly Damped Structure, Part 2 Oct. 1994 - Oct 1997

Barrett,David John, Naval Air \&ffare CentetUSA; Ray Hemen, Naval Air \&rfare CenteftUSA; Arocho, Annette, Naval Air

WarfareCentey USA; Werczynski, Glenn, Naval Air Wfare CentelUSA; Dec. 04, 1997; 50p; In English

ReportNo.(s): AD-A342058; NXVCADPAX--97-249-TR-P12; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
Thisreport describes a research and development program whose goal was the development of vibration and fatigue resistant

structure.The approach was based on the application of passive datapimmplogy to the redesign of structural components.

The specific components addressed included the skins of the beavertail section of the F-14D and the spars of a half-scale test bec

of the F/A-18 vertical tails. Integrally damped structure was achieved through the cocuring of damping materials with advanced

compositesThe results show that benefits can be obtained by including damping as a parameter in the design of parts that experi

encedynamic loads.
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19980201290Naval Research LahOff-Board Countermeasures Brandkashington, DC USA

An Investigation of the Aerodynamic Performance of the Spin-Vihg Concept Interim Report

Tayman,Steven K., Naval Research Lab., USAaldén, Andrea B., Naval Research LaliSA; Feb. 27, 1998; 17p; In English

ReportNo.(s): AD-A339474; NRL/MR/5710-98-8147; No Copyrightjall: CASI; A03, Hardcopy; A01, Microfiche
Unmannedir vehicles (UAX’s) capable of vertical takdaind landing (VL) are always of interest to the Nawshis paper

examineghe aerodynamic performanoéa unique multi-mode aircraft concept called the spin-wing/stop fiterspin wing

usesits wing and tail as a countestating rotor system for hovering flight. For forward flight, the wing and tail are stopped.

DTIC

Aerodynamic Characteristics;evtical Takeoff Aicraft; \ertical Takeoff; Aicraft Design

19980201329Rome Univ, Rome, lItaly
CEAS International Forum on Aeroelasticity and Structural Dynamics. Informal Conference Poceedings
Jan. 1997; 10p; In English, 1997; Sponsored by National Oceanic and Atmospheric Administration, USA
Report No.(s): AD-A338265; No Copyrightyail: CASI; A02, Hardcopy; A01, Microfiche
The main trust of the Forum was: Aeroelasticity and Structural Dynamics. In partibel&orum included the following
topics: (1) unsteady aerodynamics and aeroelastic characteristics of aerospace structures, (2) structural modeling and optimiza
tion, (3) active control and smart structures, (4) certification and qualification, and (5) testing for validation.
DTIC
Confeences; Aicraft Design; Aepelasticity; Dynamic Structural Analysis
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19980201417General Accounting @€e, Washington, DC USA
F-22 Aircraft: Progress in Achieving Engineering and Manufacturing Development Goals
Mar. 1998; 33p; In English
Report No.(s): AD-A338913; GAO/NSIAD-98-67; No Copyrightzall: CASI; A03, Hardcopy; A01, Microfiche

The F-22 is an air superiority aircraft with the capability to deliver air to ground weapons. The most significant advanced
technologyfeatures include supercruise, the ability to flffjogdntly at supersonic speeds without using fuel consuming afterburn
ers; low observability to adversary systems; and integrated avionics to significantly improve thaipilational awarenesghe
objectives of the F-22 EMD program, begun in 1991, are to (1) design, fabricate, test, and deliver 9 F-22 flight test vehicles, 2
groundtest articles, %nd 26 flight qualified engines; (2) design, fabricate, integrate, and test the avionics suite; and (3) design,
develop, and test th e F-22 system support and training systems.
DTIC
F-22 Aircraft; Product Development; Manufacturing; Fabrication; Flighdst \¢hicles; Gound Ests

1998020151 7Analytical Services and Materials, Inelampton, YA USA
Development of Structural Integrity Analysis Technologies for Aging Aircraft Structures: Bonded Composite Patch
Repair and Weight Function Methods Final Report Nov. 1995 - Jul. 1996
Boyd, K. L., Analytical Services and Materials, Inc., USA; Krishnan, S., Analytical Services and Materials, Inc., USA; Litvinov
A., Analytical Services and Materials, Inc., USA; ElsdeH., Analytical Services and Materidis¢., USA; Ratwani, M. M.,
Analytical Services and Materials, Inc., USA; Jul. 1997; 142p; In English
Contract(s)/Grant(s): F33615-94-D-3212; AF Proj. 2401
ReportNo.(s): AD-A338907; WL-TR-97-3105; No Copyrightyail: Issuing Activity (Defense 8chnical Information Center
(DTIC)), Microfiche

The purpose of this researetas to develop advanced structural integrity analysis methods for aging aircraft structures. The
primaryfocus of this study was to develapmethod for performing fatigue crack growth analyses under a composite (repair patch)
on a metallic structure. Also, it was envisioned that these methods would be incorporated into the fatigue crack growth software,
AFGROW, so that this promising technology can be transitioned to U.S. Air Force Logistic Centers, U.S. Air Force contractors
andother government agencias quickly as possible. Fatigue cracks growing from fastener holes, or multiple fastener holes, also
arecommon problems found in aging aircraftamidress these problems, analytical methods (weight functions) were developed
to assist engineers in the analysis of fatigue cracks growing in arbitrary stress fields, commonly found around cold-worked fastener
holesand stop-drilled cracks. Furthermore, an approach to evaluate multiple cracking, or multiple-site damage (MSD),-was devel
opedas a future enhancement to the AFGROW program.
DTIC
Aircraft Structues; Aicraft Maintenance; Fatigue (Materials); Crack épragation; Structural Analysis; $tss Analysis

19980201521Texas Uniy, Fast Center for Structural Integrity of Aerospace Syst&inBaso, TX USA
(HBCU/MI) Workshop on Intelligent NDE Sciences for Aging and Futuristic Aicrafts Final Report 15 Jul. - 14 Dec. 1997
OseguedaRobertoA., Texas Univ, USA; Ferregut, Carlosgkas Univ, USA; Nazarian, Soheil,ekas Univ, USA; Arrowood,
Roy, Texas Univ, USA; Mar 1998; 306p; In English
Contract(s)/Grant(s): F49620-97-1-0470; AF Proj. 4276
Report No.(s): AD-A340484; AFRL-SR-BL-TR-98-0253; No Copyrightaik CASI; Al4, Hardcopy; A03, Microfiche

This volume contains the papers of the workshop on Intelligent SEieénces for Aging and Futuristic Aircraft held at the
University of Texas at El Paso on September &ctober 2, 1997. The workshop wagamized to assess the state-of-the-art in
theemeging field and to provide a forum to discuss and identify key basic and applied research issues that are critiesieio the
opmentof intelligent NDE systems for aircraft.
DTIC
Decision Making; Artificial Intelligence; Nondestructivests

19980201549Army Command and General St@boll., School of Advanced Military StudieBort Leavenworth, KS USA
The Future of Fixed-Wing Close Air Support: Does the Army Need it to Fight?
Weber Edward V, Army Command and General St@bll., USA; Dec. 18, 1997; 66p; In English
Report No.(s): AD-A340180; No Copyrightyvail: CASI; A04, Hardcopy; A01, Microfiche

Theissue of close air support is one of thest emotional issues between the Army and the Air Force. Both services interpret
close air support in terms of the livektheir personnel. The fundamental question previous studies have not addressed is why
the Army wants or needixed wing close air support? If it ithe decisive force,” why does it need help from another service?
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A combat dictive combined arms forces should not need fixed wing close air support or needs it only wigemiitsfioe support

is unavailable. Army and Air Force doctrine is compared to determine how the services think about war in general, and close air
supportspecifically Current Army and Joint doctrine admit that rotatipig as well as fixed wing aircraft can perform the mission.
However,someArmy officers see the helicopter as a maneuver element and therefore not. The study exanihé&aMi and

the Gulf War to demonstrate the major thesis. DuringrM/War 11, specifically the Battle for France in 1944-45, the U.S. Army
wasnot as 'combat &fctive’ as the German Army opposing it and often required fixed wing aircraft and artillery to make-up the
difference.The Gulf War demonstrates that the Army can dominate th e close fight, because its céestimeréss and better
weapons surpassed the Iragis. The principal operational requirement for close support is to destroy armored weapons systems
tank, artillery, infantry fighting vehicles. The Army’s attack helicopter and artillery systems provide the means to meet this
requirementBecausehey are aganic they are more responsive and can be integrated more readily into the ground colmmander
schemeof maneuver than AiForce aircraft. Improvements to artillery systems will increase close support capabilities as well.
The conclusion is the Army can perform all the close support tasks it requires.
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19980201572Veda, Inc,. Dayton, OH USA
Piloted Simulation of an F-16 Flight Contwol System Designed Using Quantitative Feedback Theorlyinal Report Feb.
1996 - Sep. 1997
Sheldon, Stuart N.,&da, Inc., USA; Sep. 1997; 99p; In English
Contract(s)/Grant(s): F33615-92-D-3602; AF Proj. 2403
Report No.(s): AD-A339188; WL-TR-97-3091; No Copyrightafl: CASI; A05, Hardcopy; A02, Microfiche

The purpose of this report is to determine the applicability of the Quantitative Feedback Theory (QFT) approach to designing
the control laws for a modern military flight control system. This report documents a portion of the QFT research program, specifi
cally, the implementation of @ T design on a manned simulation of the NF-1@Dable Stability Inflight Simulator dst Air
craft (VISTA F-16). The control law design addresses the subsonic flight envelope of thie FA8T including changes in aircraft
configuration. The design was accomplished as a SISO longitudinal loop and a MIMO lateral loop, and incorporates pilot handling
qualitieswithin the specifications. Imbedding handling qualities in the system through prudent chaogrof variable ensured
thatthe performance specifications wenet. Flexibility in the prefilter design allowed the closed loop response to be shaped for
properfeel. The handling qualitiesere evaluated in a high fidelitnanned simulation of the system. The QFT design provided
level 1 handling qualities per the specifications in the pitch channel. It did not provide level 1 handling qualities in tlohdeteral
nel, but the design requires minor modification to meet level 1.
DTIC
F-16 Aircraft; Simulation; Design Analysis; ContrSystems Design; Flight Simulation; étaft Configurations; Flight Conbf;
JetAircraft

19980201579Analytical Services and Materials, Inelampton, YA USA
Verification of Life Prediction Methods for Aging Aircraft Structur es Final Report 1 Apr. 1996 - 31 Mar1997
Elsner J. H., Analytical Services and Materials, Inc., USA; Boyd, K. L., Analytical Services and Materials, Inc., USA; Harter
J. A., Analytical Services and Materials, Inc., USA; Aug. 1997; 43p; In English
Contract(s)/Grant(s): F33615-94-D-3212; AF Proj. 2401
Report No.(s): AD-A339094; WL-TR-97-3107; No Copyrightafl: CASI; A03, Hardcopy; A01, Microfiche

The purpose of this research is to verify methodologies for AFGROW developed in conjunction with Deliver@@g&jer
Contract F33615-94-D-3212. The methodologies, which pertain to aging aircraft, include bonded repair of metallic structures,
widespreadatigue damage, stress levefeets on crack growth and load sequenéeces on crack growth. AFGROW is a fatigue
crackgrowth prediction code developed by Analytical Services and Materials, Inc. and the Air Force. This reseaadsitated
by the growing need to keep current aircraft in service well beyond their normal design lives. When cracks are discovered in
inspectionthe components must be either repaired or replaced. In most instances it is not economically feasible to replace entire
components. Therefore, repairing the damaged areas is both preferred and critical. Additionally, repairs must be made quickly
sothe aircraft may be returned to service as soon as pogslifde it is important to be able to model and predict fatigue crack
growth behavior(exposed to various spectrum loading situations) that were not accounted for when determining a cemponent’
designlife.
DTIC
Proving; Pocedues; Fatigue (Materials); Aging (Materials); Bdiction Analysis dchniques; Life (Durability)
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19980201664Wright Lab, Control Systems Development Brangtright-Patterson AFB, OH USA
Emerging Military Unmanned Air V ehicle System Concepts
Ramage,James K., Wght Lab., USA; Dec. 1997; 10p; In English; Also announced as 19980201657; Copyaigiety¥vail:
CASI; A02, Hardcopy; A03, Microfiche

UnmannedAir Vehicle (UAY) systems are evolving with unprecedented mission area capabilities. Next generation military
UAV'’s offer the potential for achieving a revolutionary reduction in the total cost of conducting tactical air warfare. Exploiting
thefull potential of UA/’s in terms of overall cost and mission capability is highly dependent on the ability to safely operate quasi-
autonomously in a dynamic multi-vehicle combat environment. Continuous remotely piloted techniques and fixed pre-deter-
minedway point flight trajectory systems of the past, are giving way to more highly automated vehicle management systems to
provide variable system integrignd user confidence. Development of multi-dimensional guidance and control, adaptive agent
basedlight management and information fusion technologies represent the essential enabling elements to permitfeafe and ef
tive operational employment of unmanned strike aircfafthe military community develops and matures th&/Weéchnology
base commercial spin-dfapplications are also beginning to egere.g. law enforcement, groutdffic surveillance, maritime
patrols, and wide area telecommunication. The combined commercial and military UAV application trend will have serious
implicationswith respect to civil airspace usage and associated vehicle certification requirements and standards.
Author
Military Technology; Pilotless Adgraft; Remotely Pilotedahicles; Flight Management Systems; Automatic Flight @bribys
temslintegration

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft.

19980197318NASA Lewis Research Cenjetleveland, OH USA
A Modified Thr ough-Flow Wave Rotor Cycle with Combustor Bypass Ducts
PaxsorDaniel E., NASA Lewis Research CentdSA; Nalim, M. Razi, NASA Lewis Research CentdBA; Apr. 1998;12p;
In English; 33rd; Joint Propulsion Conference and Exhibit, 6-9 Jul. 1997, Seattle, WA, USA; Sponsored by American Inst. of
Aeronauticsand Astronautics, USA
Contract(s)/Grant(s): FOP 523-26-33
Report No.(s): NASA/TM-1998-206971; NAS 1.15:206971; E-10987-1; AIAA Paper 97-3140; No Copyright; Avail: CASI;
A03, Hardcopy; A01, Microfiche

A wave rotor cycle is described which avoids the inherent problem of combustor exhaust gas recirculation (EGR) found in
four-port, through-flow wave rotor cycles currently under consideration for topping gas turbine engines. The recirculated hot gas
is eliminated by the judicious placement of a bypass duct which transfers gas from one end of the rotor to The o#seiting
cycle,when analyzed numericallyields an absolute mean rotor temperature 18% below the already impressive value of the con
ventionalfour-port cycle (approximately the turbine inlet temperature). The absolute temperature of the gas leading to the com
bustoris also reduced from the conventional fport design by 22%. The overall design point pressure ratitiohew bypass
cycleis approximately the same as the conventionatfour cycle. This paper will describe the EGR problem and the bypass
cycle solution including relevant wave diagrams. Performance estimates of design and off-design operation of a specific wave
rotor will be presented. The results were obtained using a one-dimensional numerical simulation and design code.
Author
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19980197323NASA Lewis Research Cenje&leveland, OH USA

Application of Pressue Sensitive Paint to Confined Flow at Mach Number 2.5

Lepicovsky,J., NYMA, Inc.,USA; Bencic, TJ., NASA Lewis Research Cent&lSA; BrucknerR. J., NASA Lewis Research
Center, USA; May 1998; 17p; In English; 33rd; Joint Propulsion Conference, 6-9 Jul. 1997, Seattle, WA, USA; Sponsored by
Americaninst. of Aeronautics and Astronautics, USA; Original contains color illustrations

Contract(s)/Grant(s): NAS3-27186TRP 523-26-13

ReportNo.(s): NASA/TM-1998-107527; E-10842; NAS 1.15:107527; AIAA Paper 97-3214; No Copyriggat; 8ASI; A03,
Hardcopy;A01, Microfiche
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Pressureensitive paint (PSP) is a novel technology that is being used frequently in external aerodynamics. For internal flows
in narrow channels, and applications at elevated nonuniform temperatures, hthegeeare still unresolved problems that eom
plicatethe procedures for calibrating PSP signatsaddress some of these problems, investigations were carri@caougrrow
channelwith supersonic flows of Mach 2.5. The first sétests focused on the distribution of the wall pressure in thegitiger
section of the test channel downstream of the nozzle throat. The second set dealt with the distribution of wall static pressure due
to the shock/wall interaction caused by a 25 deg. wedge in the colsteimtnumber part of the test section. In addition, the total
temperatur®f the flow was varied to assabe efects of temperature on the PSP signal. Finatiyptamination of the pressure
field data, caused by internal reflection of the PSP sigraharrow channel, was demonstrated. The local wall pressures were
measuredvith static taps, and the wall pressure distributions were acquired by usingHe®BP results gave excellent qualita
tive impressions of the pressure field investigated. Howéwerguantitative results, specifically the accuracy of the PSkEndata
narrowchannels, show that improvements need to be made in the calibration procedures, particularly for heated flows. In the cases
investigatedthe experimental error hadstandard deviation of +/- 8.0% for the unheated, feowd +/- 16.0% for the heated flow
atan average pressure df &pa.
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19980200885Air Force Inst. of €ch, School of Engineeringh\right-Patterson AFB, OH USA
Impr oving Algorithmic Efficiency of Air craft Engine Design for Optimal Mission Performance
Millhouse, Paul T, Air Force Inst. of €ch., USA; Mar1998; 153p; In English
Report No.(s): AD-A341915; AFIT/GOR/ENY/98M-02; No Copyrighyyall: CASI; A08, Hardcopy; A02, Microfiche

Automated techniques for selecting jet engines that minimize overall fuel consumption for a given aircraft mission have
recentlybeen developed. Howevéhne current techniques lack théi@ency required byVright Laboratories. Wo noted depen
denciesbetween turbine engine fan pressure ratio, bypass ratio, high pressure compressor pressure ratio and overall engine mas
flow allows for a reduction in the number of independent design variables searched in the optimization process. Additionally,
throughthe use of spatidtatistics (specifically kriging estimation), it is possible to significantly reduce the number of time con
sumingresponse function evaluations required to obtain an optimal combination of engine parameters. A micro Genetic Algo
rithm (microGA) is employed to perform the non linear optimization process with these two computation saving techniques.
Optimalengine solutions were obtained in 25 percent of the time required by previous automated search algorithms.
DTIC
Fuel Consumption; Aaraft Design; Genetic Algorithms; Engine Design; Computationgraft Engines

19980201284Air Force Research LalPropulsion Directoratd\right-Patterson AFB, OH USA
FY98 Aero Propulsion & Power Technology Area Plan Final Report 1 Oct. 1997 - 30 Sep. 1998
Nov. 1997; 38p; In English
Contract(s)/Grant(s): AF Proj. 9993
Report No.(s): AD-A338965; AFRL-PR-WP-TR-1998-2000; No CopyrighgilA CASI; A03, Hardcopy; A01, Microfiche

The Aero Propulsion and Powee@hnology Area is responsible for developingba@athing propulsion and power technol
ogy for Air Force use. Besides developing new technologies, product centers are supported by helping acquire systems and provid
ing expertise to help solve developmental problems. current research and development includes aircraft gas turbine engines
(components, gas generators, technology demonstrator engines, fuels and lubricants), missile propulsion, solid fuel ramjets,
ductedrockets, and small turbine engines, aircraft and missile power (electrical and mechanical power generation, conditioning
anddistribution, enagy storage, and thermal management), and plasma physics.
DTIC
Air Breathing Engines; Ripulsion System Configurations; Power Conditioning

19980201453Akron Univ, Dept. of Electrical Engineeringkron, OH USA
A Method for Generating Reduced-Order Linear Models of Multidimensional Supersonic InletsFinal Report
Chicatelli, Amy Akron Univ, USA; Hartley Tom T., Akron Univ, USA; May 1998; 80p; In English
Contract(s)/Grant(s): NCC3-508TRP 519-30-53
ReportNo.(s): NASA/CR-1998-207405; Et164; NAS1.26:207405; No Copyright;vail: CASI; A05, Hardcopy; A01, Micro
fiche
Simulation of high speed propulsion systems may be divided into two categories, nonlinear anthieanlinear simuta
tionsare usually based on multidimensional computational fluid dynamics (CFD) methodologies and tend to provide high resolu
tion results that show the fine detail of the fld@onsequentithese simulationare lage, humerically intensive, and run much
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slowerthan real-time. ne linear simulations are usually based ga lamping techniques that are linearized about a steady-state
operating condition. These simplistic models often run at or near real-time but do not always capture the detailed dynamics of
theplant. Under a grant sponsored by the NASA Lewis Research Céleeeland, Ohio, a new method has been developed that
canbe used to generate improved lineardels for control design from multidimensional steady-state CFD results. This CFD-
basedinear modeling technique provides a small perturbation model that can be used for control applications and reattime simu
lations.It is important to note thaetility of the modeling procedure; all that is needed to obtain a linear model of the propulsion
system is the geometry and steady-state operating conditions from a multidimensional CFD simulation or experiment. This
researchrepresents a beginning step in establishing a bridge between the controls diangbline CFD discipline so that the

control engineer is able tofettively use multidimensional CFD results in control system design and analysis.

Author

Supersonic Inlets; Computational Fluid Dynamics; Computerized Simulation; Propulsion System Configurations; Propulsion
SystenPerformance

19980201481North Carolina Agricultural andeEhnical State UnivMechanical Engineering DepGreensboro, NC USA

Aerothermo-Structural Analysis of Low Cost Composite Nozzle/Inlet Components

Cozart,Aaron, North Carolina Agricultural and@hnicalState Univ, USA; ShivakumarKunigal N., North Carolina Agricul

turaland Bchnical State UnivUSA; HBCUs Research Conference Agenda and Abstracts19@8, pp. 31; In English; Also

announceds 19980201458; No Copyrighty#il: CASI; A01, Hardcopy; A01, Microfiche; Abstract Only; Abstract Only
Objectivesof the research are to develop an integrated aerodynamic, thermstiientaral analysis code for design of air

craftengine components, such as, nozzles and inlets made of textile composites. There can be two approaches to solve these type

of problems. One is a multiphysics approach wherein the problem is formulated as a single unified equation involving various

disciplines.This equation is solved simultaneoudiis approach is attractive, but it isfiifilt to solve. The second approach

is the traditional approach, whereinfdifent models were used in each of the areas and solved indepententplution from

oneanalysis is mapped to the other and the change of configuration and/or conditions are compared. The analysis is iterated until

convergencés attained. Such an approach is demonstrated with an example of a rocket nozzle made of braided ablative composite

material. The lecture highlights the complexities and tediousness involved in this approatimifiate some of theggoblems

anintegrated analytical model for engine components will be develdpésiutilizes the existing best codes that were developed

by NASA and its contractors for flgwhermal, and structural analyses and integrates them into one using a graphical user interface.

Author

Structural Analysis; Thermal Analysis; Mathematical Models; Graphical User Interface; Engine Parts; Engine Inlets; Nozzle

Design

19980201765Geogia Inst. of Bch, Industrial and Systems Engineeridlanta, GA USA
Static and Dynamic Balance of Rotor StacksFinal Report 1 Jan. 1995 - 31 Dec. 1997
Bartholdi,John J., lll, Geaia Inst. of Bch., USA; \dnde \ate, John H., Gegra Inst. of Bch., USA; Feb. 28, 1998; 8p; In English
Contract(s)/Grant(sF49620-95-1-0121
Report No.(s): AD-A340085; AFRL-SR-BL-TR-98-0213; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche
Heuristic algorithms to guide assembly of jet engine rotors to reduce static unbalance have been devised and analyzed.
DTIC
Jet Engines; Static Stability; Dynamic Stability; Rotors; Stacks

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls, and autopilots.

19980200805Naval Postgraduate SchpMonterey CA USA
On Integrated Plant, Control and Guidance Design
Hallbeg, Eric N., Naval Postgraduate School, USA; Sep. 1997; 210p; In English
Report No.(s): AD-A341957; No Copyrightyail: CASI; A10, Hardcopy; A03, Microfiche

Two theoretical methods and the development of a guidance, navigation and control rapid protoyping system address the issue
of considering the integral participation of feedback early in the design process. The first method addresses the problem of sizing
the horizontal tail on a statically unstable trans@ortraft. Dynamic constraints including recovery from a severe angle of attack
excursionand penetration of a vertical wind shear are formulated in terms of the solution to a convex minimization problem utiliz
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ing LMIs and used to size the horizontal control surfaces. The second method addresses the problem of tracking inertial trajectories
with applications for unmanned air vehicles. This problem is posed and solved within the framework of gain scheduled control
theoryleading to a new technique for integrated guidance and control systems with guaranteed performance and robustness prop
erties.Finally, a rapid prototyping system for the flight te§tGNC algorithms for unmanned air vehicles is designed tfataf

asmall team the abilityo quickly take a new concept in guidance, navigation and control from initial conception to flight test.
DTIC

Air Navigation; Inertial Navigation; Plant Design; Flight Cowlr Design Analysis; &il Assemblies

19980200950Utah Univ, Salt Lake CityUT USA

Robust Adaptive Algorithms for Reconfigurable Flight Control Systems Final Report

Mar. 24, 1998; 93p; In English

Contract(s)/Grant(s): F49620-95-1-0341

Report No.(s): AD-A342465; AFRL-SR-BL-TR-98-0310; No Copyrighiaik CASI; A05, Hardcopy; A01, Microfiche
Theobjective of the projeatas to develop adaptive algorithms for application to reconfigurable flight control. An emphasis

of the research was on robustness issues related to unmodelled dynamics and actuator saturation. Areas of imabstigdtion

(1) the development of real time parameter identification algorithms for situations where the information cahéedéataf varies

significantly over time; (2) the incorporation of integral compensation in adaptive control algorithms with bias cancellation capa

bilities; and (3) the design of command limiting methods for the alleviation of problems associated with actuator s@tugation.

resultsshowed that relatively simple multivariable adaptive control algorithms could be designed thafeetke éf providing

flight control reconfiguration over a wide range of flight conditions. A detailed fighter aircraft model was used to evaluate the

performanceof the reconfigurable control laws in simulations.

DTIC

Control Theory; Robustness (Mathematics); Adaptive @dnfiighter Aircraft; Aircraft Models; Multivariable Contil

199802011 73Stanford Uniy Joint Inst. for Aeronautics and Acousti&anford, CA USA
Experiments in Aircraft Roll-Yaw Control using Forebody Tangential Blowing
Pedreiro, Nelson, Stanford UniWSA; Nov 1997; 187p; In English
Contract(s)/Grant(s): NCC2-55
ReportNo.(s): NASA/CR-97-208349; NAS 1.26:208349; JIAA-TR-120; Copyrigatwad (NASA); Avail: CASI; A09, Hard
copy; A02, Microfiche

Advantage®f flight at high angles of attack include increased maneuverability and lift capabilities. These are beneficial not
only for fighter aircraft, but also for future supersonic and hypersonic transport aircraft duringftakd-laihding. At high angles
of attack the aerodynamics of the vehicle are dominated by separation, vortex shedding and possibly vortex breakdown. These
phenomenaeverely compromise thefeftiveness of conventional control surfaces. As a resatitrolled flight at high angles
of attackis not feasible for current aircraft configurations. Alternate means to augment the control of the vehicle at these flight
regimesare therefore necessamhe present work investigates the augmentation of an aircraft flight control system by the injec
tion of a thin sheet of atangentially to the forebody of the vehicle. This method, known as Forebodgiitial Blowing (FTB),
hasbeen proposed as ariegftive means of increasing the controllability of aircraft at high angles of attack. The idea is based on
the fact that a small amount of air isfatiént to change the separation lines on the foreb8dya consequence, the strength and
position of the vorticearealtered causing a change on the aerodynamic loads. Although afeetivefactuatqrforebody tan
gentialblowing is also highly non-linear which makes its useaforraft control very dffcult. In this work, the feasibility of using
FTB to control the roll-yaw motion of a wind tunnel model was demonstrated both through simulations and expetifteatally
wind tunnel model used in the experiments consists of a wing-body configuration incorporating a deltatwitgdegree sweep
angleand acone-cylinder fuselage. The model is equipped with forebody slots through which blowing is applied. There are no
movable control surfaces, therefore blowing is the only form of actuation. Experiments were conducted at a nominal angle of
attack of 45 degrees. A unique apparatus that constrains the model to two degrees-of-freedom, rqlhasldesigned and
built. The apparatus was used to conduct dynamic experiments which showed that the system was unstable, its natural motior
divergent. A model for the unsteady aerodynamic loads was developed based on the basic physics of the flow and results from
flow visualization experiments. Parameters ofdkeodynamienodel were identified from experimental data. The model was
validatedusing data from dynamic experiments. The aerodynamic model completes the equations of motion of the system which
wereused in the design of control laws using blowing as the only actii@i®unsteady aerodynamic model was implemented
as part of the real-time vehicle control system. A control strategy using asymmetric blowidgma@sstrateéxperimentally
A discrete vortex method was developed to help understand the main physics of.tfibdlomethod correctly captures theer
actionsbetween forebody and wing vortices. Moregwtiee trends in static loads and flow structure are correctly represented. Flow
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visualizationresults revealed the vortical structure of the flow to be asymneeteic for symmetric flight conditions. Thefefts

of blowing, and roll and yaw angles on the flow structure were determined. It is shown that superimposing symmetric and asym
metric blowing has a linearizingfett on the actuator characteristicsafsient responses of roll and yaw moments to step input
blowing were characterized, and theirfdiences were explained based on the physical mechanisms through which these loads
aregenerated.

Author

Roll; Yaw; Forebodies; Flight Control; Tangential Blowing; Vortices; Aircraft Control; Control Simulation; Angle of Attack;
Flow Msualization; Vihd Tunnel Models; \Wid Tunnel Ests; Aeodynamic Characteristics; Mathematical Models; Computer
izedSimulation

19980201452Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Flight Test and Handling Qualities Analysis of a Longitudinal Flight Contol System Using Multiobjective Echniques
Anderson, John R., Air Force Inst. agch., USA; Mar1998; 216p; In English
Contract(s)/Grant(s): M96J
Report No.(s): AD-A342205; AFIT/GAE/ENY/98M-01; No Copyrightydil: CASI; A10, Hardcopy; A03, Microfiche

This thesis addresses the application of optimal, multiobjective control theory to flight ategigh for the approach and
landingphase of flight. Five flight control systems were designed using classical, H2, H jrdmitivlixed H2/H infinity meth
ods. The MATLAB(TM) MUTOOLS(TM) and AFIT MXTOOLS toolboxes were used to produce the optimal, multiobjective
designsThese designs were implemented for flight test on the Calspan VSS | Learjet, simulating the unstable longitudinal dynam
ics of an F-16 type aircraft. A limited handling qualities investigation was performed. Model following was used in the design
phaseto meet handling qualities specifications. The designs were successfully implementedfattion the Calspan Learjet
prior to flight test. An unmodeled aircraft mode was discovered just prior to flight test that made three of the designs slightly unsta
ble. However, all of the designs achieved Level Il or better Cooper-Harper handling qualities ratings for the landing tasks per-
formedillustrating that the optimal multiobjective methods used can give acceptable or better handling qualities.
DTIC
Flight Contmwol; Flight Tests; Lear Jet Aaraft; F-16 Aircraft; Contol Systems Design; Optimal CooitrControl Theory

09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways, aircraft repair and overhaul facilities; wind tunnels; shock tubes, and aircraft engine test
stands.

19980197482Galaxy Scientific Corp Egg Harbor dwnship, NJ USA
Impact of New Large Aircraft on Airport Design Final Report
Patterson, J. WGalaxy Scientific Corp., USA; Mat998; 85p; In English
Contract(s)/Grant(s): DTED3-95-D-00019
Report No.(s): AD-A342894; DOTAA/AR-97/26; No Copyright; Aail: CASI; A05, Hardcopy; AO1, Microfiche

Theobject of this project is to assess the impact of the introduction of proposed gewitaraft (NLA) on current airport
designstandards and administered by the Federitidn Administration (BRA). This report identifies several key design and
operational characteristics of proposed NLA that will need to be taken into consideration before the aircraft are introduced into
thecurrent airport environment. Specific elements of airport planning and design that miecteel &y these changes in aircraft
characteristichave been identified to assist airport planners andARer-preparing for the NLA arrival. In addition, a 20-year
projectionof NLA development and a qualitative cost and compatibility assessment of introducirgaila®sample airport that
currently serves the Boeing 747 are included in this final report. Throughout this report, references are made to current airport
designAdvisory Circulars that will require modifications to reflect the introduction of NE@&me changes will include simple
additionsof aircraft performancedata, while others will require incorporation of new standards or recommendations that specifi
cally address NLA. Airports expecting to serve NLA will be required to modify their existing facilities to meet the design criteria
of airport design group/l. Recommendations are made to revise the applicable airport design standards, continue investigating
thedemands of NLA, and to determine thefieafs on the individual airports that are expecting to serve them.
DTIC
Airport Planning; Boeing 747 Agraft; Design Analysis; Aaraft Design
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19980200988NASA Langley Research Centétampton, YA USA
Recent Pioductivity Impr ovements to the National Tansonic Facility
PopernackThomas G., JrNASA Langley Research Cent&ISA; SydnorGeopge H., NASA LangleyResearch CentedSA,
1998;12p; In English; 20th; Advanced Measurement and Grdesting EBchnology Conference, 15-18 Jun. 1998, Albuguer
gue,NM, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
ReportNo.(s): NASA/TM-1998-207981; NAS 1.15:207981; AIAA Paper 97-2704; No Copyrigiatil:ACASI; A03, Hardcopy;
A01, Microfiche

Productivitygains have recently been made at the Natioraidonic Facility wind tunnel at NASA Langley Research Center
A team was assigned to assess and set productivity goals to achieve the desired operating cost and output ofSmaukatititys
havebeen developed to show the sensitivity of selected process productivity improvements in critical areas to reduce overall test
cycletimes. The improvements consist of an expanded liquid nitrogen storage sysmfan drive, a new tunnel vent stack
heaterreplacement of programmabtagic controllers, an increased data communications speed, automated test sequencing, and
a faster model changeout system. Where possible, quantifiable results of these improvements are presented. Results show th:
in most cases, improvements meet the productivity gains predicted by the simulations.
Author
Improvement; Operating Costsransonic Vihd Tunnels; Computerized Simulation;d@iuctivity; Pioduction Engineering

19980201239Federal Data CorpBrook Park, OH USA
Flow Quality and Operational Enhancements in the NASA Lewis 8- by 6-Foot Supersonicikd Tunnel Final Report
Arrington, E. Allen, Federal Data Corp., USA; Gonsalez, Jose C., Federal Data Corp., USA; Becks, Edward A., Federal Data
Corp.,USA,; Jun. 1998; 16p; In English; 20th; Advanced Measurement and Grestidgl Echnology 15-18 Jun. 1998, Albu
querqueNM, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NAS3-27185TRP 505-62-82
ReportNo.(s): NASA/CR-1998-207930; Er193; NAS 1.26:207930; AIAA Paper 98-2706; No Copyrightaik CASI; A03,
Hardcopy;A01, Microfiche

Improvingwind tunnel test productivity and data quality are two ongoifaytefat the NASA Lewifkesearch Cente®ver
thepast 5 years, several flow quality and operational improvements have been made in thieeMAsS2: by 6-Foot Supersonic
Wind Tunnel, including the addition of turbulence-reduction screens and a flow-straightening honey-comb, and enhancements
to the tunnel drive system. Extensive flow quality and calibration measurements were made prior to and following the facility
improvementsn order to gauge theirfettiveness. The data show that the flow qualitthimtest section improved for all operat
ing conditions. Subsequent changes to the drive system operation allowed for the expansion of the facility Mach number range
downward into the low subsonic regime, making the facility more versatile.
Author
Wind Tunnels; Supersonic Md Tunnels; Measuring Instruments; Mach Number; Calibrating

19980201523Science Applications International Cqor@SM Div,, Arlington, VA USA
Six Heliport Case StudiesFinal Report
Peisen, Deborah J., Science Applications International Corp., USA; Winick, Robert M., Winick (Robert M.), USA; Berardo,
StepherV., Hoyle, Tanner and Associates, USA; §ason, Samuel WEMA, USA; Nov 1997; 132p; In English
Contract(s)/Grant(s): DTD1-93-C-00030
Report No.(s): AD-A340421; DOTAA/ND-97/1; No Copyright; Aail: CASI; A07, Hardcopy; A02, Microfiche

Overthe years, one of the main concerns of the vertical flight industry has been heliport development. The record shows that
mostproposed heliports are never built, dhdt even a heliport that has been fully operational for years can be closed dueto chang
ing community prioritiesThis report evaluates the dynamics of heliport development and operation in order to achieve greater
successate in the future through the case study investigation of six heliportsabatboth succeeded and failed. The heliports
studiedare: Houston Central Business District Heliport, Houstxa$; E.34th Street Heliport, Newark, New York; Garland
HeliPlex, Garland, Texas; Annapolis Heliport, Annapolis, Maryland; Boston City Heliport, Boston, Massachusetts; and Cobo
Hall Heliport, Detroit, Michigan. This study is a follow-on to two previous studies for the Fedaagioh Administration (RA):
"Four Urban Heliport Case Studies,” (reference 1) completed in 1988, and "Heliport/Vertiport Implementation Process - Case
Studies”(reference 2) completed in 1996. The first study endeavored to understand what causes a heliport to succeed or fail. The
second investigated why heliports succeed or fail in the implementation process at the local government level and recommended
waysto improve the success rate.
DTIC
Evaluation; Poduct Development; Comnoer;, Failure; Helicopters
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10
ASTRONAUTICS

Includes astronautics (general); astrodynamics; ground support systems and facilities (space),; launch vehicles and space vehicles;
space transportation, space communications, spacecraft communications, command and tracking; spacecraft design, testing and
performance; spacecraft instrumentation; and spacecraft propulsion and power.

19980201302Naval Postgraduate SchpMonterey CA USA
Evaluation of Potential Changes to the Space Shuttle Orbités Flight Control System to Inciease Diectional Control Dur-
ing Post Landing Rollout
Ham, Linda J., Naval Postgraduate School, USA; Sep. 1997; 130p; In English
Report No.(s): AD-A340494; No CopyrightyAil: CASI; A07, Hardcopy; A02, Microfiche

SpaceShuttle Orbiter landings indicate both long term directional instability and the potential for pilot induced oscillations
duringlanding and rollout before nosewheel touchdown. The Orbifdight Control System requires improvements to increase
directionalcontrol in the two points stance (after main gear touchdown with the nose in the air). A number of modiéications
proposedo improve directional control. This thesis describes the control defigipotgntial improvements to the Flight Control
System (FCS), anevaluates a number of these improvements. The evaluation was performed by modeling the Qubitand
ing lateral/directional control laws using a commercially available engineering software paokageas MALAB 5.0. Direc
tional control of the Orbiter was evaluated with and without the proposed modification to obtain a comparison of control response.
Initial evaluation of future Orbiter FCS modifications could be performed using commercially available engineering software
packagesuch as MALAB; rather than costly full-up Orbiter simulators. A low cost initial evaluation of changes majNs&A
resources.
DTIC
SpaceShuttles; Landing Gear; Space Shuttle Orbiters; Applicationgfams (Computers); Flight Coratr

19980201691Canadian Space Agen&aint Hubert, Quebec Canada
RADARSAT time rate of mean semi-major axis due to drag
Marandi,Said R., Canadian Space Agen€anada; AAS/GSFC 13th International Symposium on Splkgiet Dynamics; May
1998;Volume 2, pp. 709-714; In English; Also announced as 19980201678
Report No.(s): AAS Paper 98-358; No Copyrightaik CASI; A02, Hardcopy; A04, Microfiche

A model of time rate of the mean semi-major axis due to radiation drag versus day of year and orientation of RADARSA
is developed. This model takes into account the periodic shadowing of the satellite by the earth during the summer months.
Through use of this model, the flight orbital data from 1996-98, and a number of assumptions, the following parameters are
extractedvia a least squares technique: (i) the aerodynamic drag formed only about 39%etfdies on the satellite in 1996;
(ii) 21% of the radiation on the cell side of the solar array was reflected. Four pieces of eviderfeecaréoothe accuracy of
thetuned model: (1) the flight measured time rate of mean semi-major axisdowioig and after a ten day solar array articulation
maneuvewrersus the predictions of the tuneddel, (2) the vendor absorptance values for the cell side of the solar array versus
thededuced reflected portion of the incident radiation, (3) the increase of the average aerodynamic drag from year 1996 to 1997
deducedrom this model versus the rise of the solar flux at 10.7 cm wave length, and (4) qualitative agreement between the model
andthe measured data during 1996-1998. Aside from the operational significance of (i), once proven accurate by accounting for
theremaining fuel of RADARSA in year 2001 and thefett of solar cycles on the atmospheric drag, this intelligence, markedly
differentfrom the values estimated by previous studies, opens the door to the following consideratfectiae ae of radiation
pressuranay be made in the desighsatellites with lage surface to mass ratio to reduce the needed fuel for periodic orbit correc
tions.
Author
Aerodynamidrag; Radarsat; Flight Mechanics; Satellite Orientation; Satellite Attitude @bnBatellite Tacking; Mathemati
cal Models

19980201693Space Mission Control Centdtorolyoy, Russia

Flight dynamic designing of manned eturn space vehicle for hyperbolic entry

Ivanov, N. M., Space Mission Control Centeussia; KazakQw. N., Space Mission Control Cent&ussia; RumynskjyA.

N., Space Mission Control Centé&tussia; Sobolevskiy. G., SpacéMission Control CenteRussia; UdalgyV. A., Space Mis

sion Control Center, Russia; AAS/GSFC 13th International Symposium on Space Flight Dynamics; May 1998; Volume 2, pp.
727-740;In English; Also announced as 19980201678

Report No.(s): AAS Paper 98-361; No Copyrightaik CASI; A03, Hardcopy; A04, Microfiche
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The paper presents materials on development of a future manned returned space vehicle included into a complex-for the Mar
tian mission. The basic points of the developed aerothermodynamic and flight dynamic method for designing of the unwinged
returnedvehicle performing an entry to the Earth atmosphere at hyperbolic velocities are presented. The results of the comparative
thermal and mass analysis are given for three unwinged returned vehicles and for the entry velocities 13-17 km/s, longitudinal
rangesof descent 3000-5000 km (providing the accuracy of landing within 1 km), satisfying the temperature constraint at a charac
teristic point on the windward surface of the vehicle and also providing admissible g-loads for the crewir{takingount the
'withstandability’ factor).

Author
AerothermodynamicSpacecraft Construction Materials; Spacecraft Design; Manned Spacecraft; Hypersonic Reewitly- Aer
namicHeating; Flight Characteristics

199802016950fficine Galileo S.p.A.Alenia DifesaFlorence, Italy
Autonomous star tracker: performance versus cost effective A-STR
Landi, A., Officine Galileo S.p.A., Italy; Procopio, D., fiffine Galileo S.p.A., ltaly; Lucarini, M., @itine Galileo S.p.A., Italy;
AAS/GSFC13th InternationaBymposium on Space Flight Dynamics; May 1998ukhe 2, pp. 755; In English; Also announced
as19980201678
ReportNo.(s): AAS Paper 98-363; No Copyrightyail: CASI; A01, Hardcopy; A04, Microfiche; Abstract Only; Abstract Only

As an evolution of activities performed in the frame of an ESTEC contract for the development and realization of an autono
mousstar sensor for interplanetary and scientific mission, OG is how developing a compact autonomous star tracker useful for
commercialapplications where reduced mass, power consumption, and recurring cost are driving requirements, rather than accu
racy. Through proper on-board star catalogues and pattern recognition and attitude estimation algorithms, the sensor is capable
to quickly determine attitudand rate of S/C with respect to an inertial reference frame without any a priori attitude knowledge.
Thesensor is designed to allow an updating rate of 10 Hz (or higher) to be competitive with the faster sensor on board of a S/C
(i.e.gyro) and then to be used as part of a gyroless attitude control system. New Electronic packaging technology and \ALSI compo
nentsare used to reduce electronic volume to the minimum extent. This paper presents the description of the sensor H/W and S/W
asummary of the functionality and the performance analysis as obtained via a high fidelity simulator
Author
StarTrackers; Flight Instruments; Spacecraft Guidance; Navigation InstrumentygAstie Navigation System; Attitude Con
trol; Costs; Astonomical Catalogs; Systems Engineering

19980201697Hughes &lecommunication<€l Segundo, CA USA
Probability analysis for spacecraft attitude acquisition using star pattern match algorithm
Didinsky, Garry Hughes €lecommunications, USA; W Andy, Hughes Aircraft Co., USA; AAS/GSFC 13th International Sym
posiumon Space Flight Dynamics; May 199&lvme 2, pp. 773-774; In English; Also announced as 19980201678
Report No.(s): AAS Paper 98-365; No Copyrightaik CASI; A01, Hardcopy; A04, Microfiche

Startrackers have recently been used to determine spacecraft attitude by identifying and matching the observed stars in the
trackerfield of view (FOV) against onboard catalog stars. Many algorithms to perform initial attitude acquisition using star sight
ing data have been developed for autonomous attitude determination. Haveeneeof these papers provides analytical methods
to predict the attitude acquisition algorithm performance. This paper presents a probabilistic model that can accurately predict
the probability of a successful attitude acquisition using star pattern match algorithms. A lower bound of successful attitude
acquisitionprobability is also derived ithe paper to assess the worst case performance. Statistics generated from Monte Carlo
simulationsare used to validate the derived probabilistic model. The results demonstrate the usefulness of the probabilistic model
for performing system performance trades against many attitude acquisition design parameters such as star tnacker FOV
mum tracked stars, star magnitude sensitivity and accuracy, star position gcodanymber of catalog stars.
Author
SatelliteAttitude Contol; Star Tackers; Pobability Theory; Systems Engineering; AlgorithrAstioguide Navigation System;
Navigationinstruments; Systems Analysis; Flight Instruments

19980201698Instituto Nacional de Pesquisas Espadie. of Space Mechanics and Contr8ho Jose dos Campos, Brazil

Star identification for thr ee-axis attitude estimation of Fench-Brazilian scientific micro-satellite

Lopes, Roberto V. F., Instituto Nacional de Pesquisas Espacias, Brazil; Carvalho, Gustavo B., Instituto Nacional de Pesquisas
EspaciasBrazil; Silva, Adenilson R., Instituto Nacional de Pesquisas Espacias, Brazil; AAS/GSFC 13th International Sympo
sium on Space Flight Dynamics; May 1998jiume 2, pp. 775-789; In English; Also announced as 19980201678
Contract(s)/Grant(s): CNPg-300388/95-0
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ReportNo.(s): AAS Paper 98-366; No Copyrightyail: CASI; A03, Hardcopy; A04, Microfiche

This paper investigates full sky star identification methods envisaging their application to attitude determination of the
French-Braziliarscientific micro-satellite. A statistical analysis gives a suitable framework to select and adapt an algorithm based
on the relationship between star sensor specification and the achievable star identification confidence level under the mission
constraintsAttitude determination global performance is presented for a one year long digital simulation, which is intended to
give subside to the AOCS design.
Author
Star Tackers; Flight Instruments; Scientific Satellites; Algorithms; Satellite Attitude Gloi@elestial Navigation

19980201704National Space Development Agenggukuba, Japan
Reentry prediction method using plural two line elements
Konno, Hiroyuki, National Space Development Agency, Japan; Tajima, Toru, National Space Development Agency, Japan;
Hirota, Masao, National Space Development Agedapan; AAS/GSFC 13th International Symposium on Space Flight Dyna
mics; May 1998; blume 2, pp. 857-870; In English; Also announced as 19980201678
Report No.(s): AAS Paper 98-372; No Copyrighta#k CASI; A03, Hardcopy; A04, Microfiche

Theuncontrolled reentry of space objects is one of the serious problems that the space agencies in the world face. This paper
presents new reentry prediction method, which estimates the reentry time using multiple sets of orbital information and an error
propagatiormodel. In the low-altitude orbit, the dominant perturbing force for okjeuttion is aidrag. Analyzing how the air
drag affects the accuracy of the orbit propagation, we constructed an error-propagation model. Combining the multiple orbital
informationwith this model, this method estimates the optimal air drag and predicts a tegeataccuratelyto demonstrate the
performancef this method, a reentry prediction experiment was performed. The experimental prediction took an example of the
ChinesesatelliteFSW1 that actually reentered on 12 March, 1996. Results show that the method can provide accurate predictions
of reentry time.
Author
UncontrolledReentry (Spacecraft); PerformancesBiction; PedictionAnalysis €chniques; Orbital Maneuvers; Astynamic
Drag; Orbital Mechanics; Mathematical Models; BrrAnalysis; Flight Tme

19980201706Lockheed Martin Space Mission Syster@sabrook, MD USA
Solar torqgue compensation determination system for the GOES I-M series weather satellites
DeGumbiaJonathan Dl ockheed Martin Space Mission Systems, US#yiTYo-Kung J., National Oceanic and Atmospheric
Administration,USA; AAS/GSFC 13th International Symposium on Space Flight Dynamics1888; \blume 2, pp. 887-898;
In English; Also announced as 19980201678
Report No.(s): ASS Paper 98-374; No Copyrightailk CASI; A03, Hardcopy; A04, Microfiche

The Geostationarfperational Environmental Satellite [GOES] I-M series geostatipttape-axis stabilized, weather-sat
ellites utilize an optically reflective panel known as a trim tab to minimize the solar pressure imbalance caused by optical and
geometriddifferences between the north panel mounted solar sail and the south panel mounted sdlaedriaytab is mounted
onthe south end of the solar array and is adjustable rotationally through one degree of freedom via arsigppimgunted at
the hinge point. Daily trim tab adjustments serve to balance the solar pressure throughoutstbar@ial’declination cycle and
compensatéor changes in centef mass location and optical properties throughout the spacecraft life. This is necessary to mini
mizethe requirements on thruster firings and magnetic torquer coils used to relieve momentum. Since thetlaificst epace
craft of this series on April 13, 1994, the trim tab daily slew commanslstem has undgone several redesigns. The current
methodof determining the daily slews an open-loop system requiring recalculation every 2 to 3 days. The inaccuracy of this
system and its reliance on frequent engineering interaction has spawned a need for a self-contained method of control with
improvedperformance. This new method will utilize the existing and proven performance analysis routine and will have the abil
ity to be integrated into the current ground system software with minifodl. his paper describes the closed-loop trim tab daily
slew determination algorithm derived through these efforts, summarizes a proposed method of ground system integration, and
discusseshe results of initial on-orbit tests.
Author
GOES 1; Solar Activity Effects; Torque; Tabs (Control Surfaces); Satellite Attitude Control; Systems Integration; Spacecraft
Design;Slewing; Algorithms; Feedback Coolr

19980201710NASA Goddard Space Flight Cent&reenbelt, MD USA

MAP stability, design, and analysis
Ericsson-Jacksom. J., NASA Goddard Space Flight CentdSA; Andrews, S. FNASA Goddard Space Flight CentelSA,
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O’Donnell,J. R., Jr NASA Goddard Space Flight CenteISA; Markley F. L., NASA Goddard Space Flight CentefSA; AAS/
GSFC13th International Symposium on Space Flight Dynamics; May 1388mé 2, pp. 937-951; In English; Also announced
as19980201678
Report No.(s): ASS Paper 98-378; No Copyrightails CASI; A03, Hardcopy; A04, Microfiche

The Microwave Anisotropy Probe (MAP) is a follow-tmthe Diferential Microwave Radiometer (DMR) instrument on
the Cosmic Background Explorer (COBE) spacecraft. The desigamalgsis of the MAP attitude control system (ACS) have
been refined since work previously reported. The full spacecraft and instrument flexible model was developed in NASTRAN,
andthe resulting flexible modes were plotted and reduced with the Modal Significance Analysis Package (MSAP). The reduced-
ordermodel was used to perform the linear stability analysis for each control mode, the results of which are presented in this paper
AlthoughMAP is going to a relatively disturbance-free Lissajous orbit around the Earth-Sun L(2) Lagrange point, a detailed dis
turbance-torquanalysis is required because there are only a small number of opportunities for momentum unloading each year
Environmentatorques, including solar pressure at L(2), aerodynamic and gravity gradient during phasing-loop orbits, were calcu
latedand simulated. Thruster plume impingement torques that cdaltt #fe performance of the thruster modes were estimated
and simulated, and a simple model of fuel slosh was derived to model its effect on the motion of the spacecraft. In addition, a
thrustermode linear impulse controller was developed to meet the accuracy requirements of the phasing loop burns. A dynamic
attitude error limiter was added to improve the performance of the ACS dugegaltitudeslews. The result of this analysis is
astable ACS subsystem that meets all of the missi@gjuirements.
Author
SpacecraftnstrumentsMicrowave Radiometers; Flight Stabilitedts; Aeodynamic Stability; Miawwave Pobes; Design Anal
ysis; Satellite Attitude Contl

11
CHEMISTRY AND MATERIALS

Includes chemistry and materials (general), composite materials; inorganic and physical chemistry; metallic materials, nonmetallic
materials; propellants and fuels; and materials processing.

19980197432Advisory Group for Aerospace Research and Development, Structures and Materials Panel, Neuilly-Sur-Seine,

France

Thermal Barrier Coatings Les Revetements Anti-Mur de Chaleur

Apr. 1998; 188p; In English; 85th, 15-16 Oct. 1997, Aalpobenmark; Also announced as 19980197433 through 19980197449

ReportNo.(s): AGARD-R-823; ISBN 92-836-1073-3; Copyrighalied; Asail: CASI; A99, Hardcopy; A10, Microfiche
Thermalbarrier coatings are an ergarg technology which will allow either increasing the inlet turbine temperatures or on

the other hand decreasing the working temperature of the metal of the blades and consequently increasing their life-time. The

Workshopallowed a survey of the state of the art, a description of the existing technologies or of the technologies under develop

ment,a review of the present knowledge of damage mechanisms, including microstructural, mechanical and thermal aspects, and

anaccount of the advantages and drawbacks of the various families as perceived by engine manufacturers and users. A final discus

sionwas held to identify the needs for further R & D.

Author

Thermal Control Coatings; Engine Parts; Protective Coatings; Ceramic Coatings; Temperature Gradients; Aircraft Engines;

PlasmaSpraying; \dpor Deposition; Engine Inlets; InleeMmperatue; Temperatue Contol

19980197433Societe Nationale d’Etude et de Construction de Moteurs d’Aviation, Materials and Process Dept., Villaroche,
France
Thermal Barrier Coatings: The Thermal Conductivity Challenge
Alperine,S., Societe Nationale d’Etude et de Construction de Moteuxsadién, France; Derrien, M., Societe Nationale d’Etude
et de Construction de Moteurs difation, France; JasligY., Societe Nationale d’Etude et de ConstructierMoteurs d’Aiation,
FranceMevrel, R., Ofice National d'Etudes et de Recherches Aerospatiales, France; Thermal Barrier Coatint89&pt0p;
In English; Also announced as 19980197432; Copyrighit/gd; Avail: CASI; A02, Hardcopy; A10, Microfiche
In this paperthe importance of the challenge associatid the control of the thermal conductivity of thermal barrier-coat
ingsfor turbine engines hot stages is being reviewed (yttria stab#disgghia mostly). It is firstly illustrated by the description
of a practical aeronautic coated and uncoated turbine blade design eXdreisarious contributions to TBC thermal conductiv
ity are then reviewed. Their low conductivity finds its source not only in the naftthie ceramic layer (highly disordered mate
rial), but also in the morphology of the insulating layer, closely linked to its fabrication process parameters. The influence of
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various factors (such as yttria content, temperature, porosity content and distribution, etc.) on the thermal conductivity is
examined|argely based on a literature reviel this field of investigation, the modelling tool should allow to predict, to a certain
extent, which morphology would lead to the lowest values of thermal conductivity. Eventually attempts are made to identify
researchdomains where further understanding is needed, and to formulate several suggestions concerning possible ways to lower
thethermal conductivity

Author

Thermal Control Coatings; Yttria-Stabilized Zirconia; Turbine Engines; Turbine Blades; Thermal Conductivity; Fabrication;
ProtectiveCoatings; Ceramic Coatings; Heatahsfer; Bmperatue Contol

19980197440Deutsche Forschungsanstalt fuer Luft- und Raumfaist. of Materials ResearcBologne, Germany
Processing, Characterisation, and dsting of EB-PVD Thermal Barrier Coatings
Kaysser, WA., Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany; Peters, M., Deutsche Forschungsanstalt fuer
Luft- und Raumfahrt, Germany; Fritscher, K., Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany; Schulz, U.,
Deutschdorschungsanstalt fuer Luft- und Raumfahrt, Germany; 2498; 10p; In English; Alsannounced as 19980197432;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A10, Microfiche

Thermal barrier coatings (TBCs) are increasingly applied to hot components in gas turbines. Contrary to plasma spraying,
the electron-beam physical vapour deposition (EB-PVD) process offers the opportunity to generate coatings having a unique
columnarmicrostructure. The main advantage of this structure is its superior tolerance against straining and thermoshock, thus
giving it a major edge in lifetime. Furthermore, cooling hole closure will be prevented and the aerodynamicfdesibtades
will be maintained. This paper will outline the advantagésBaPVD for the production of TBCs on rotating gas turbine cempo
nentslike bladesand vanes. Thefefct of EBPVD processing parameters on the microstructural evolution and respective lifetimes
of partially yttria stabilised zirconia (PYSZ) TBCs will highlight the potential of the evapornatamess. Alternative stabilisers
like Ce and Larelooked at in terms of increase of application temperatures as well as life extension of the blades. An extended
structural zone diagram for PVDis proposed incorporating the influence of substrate rotation on microstructural evolution.
Finally, the limits of evaporation processing will be stressed.
Author
Thermal Contol Coatings; Yttria-Stabilized Zibnia; Electon Beams; &por Deposition; Potective Coatings; Engine Parts;
Gas Trbine Engines; Surface Bperties

19980197448Wright Lab, Aero Propulsion and Power Directoraféright-Patterson AFB, OH USA
The Effect of TBC Utilization in the Design of Robust Aicraft Combustors
Arana, Carlos A., \Wght Lab., USA; Apr1998; 10p; In English; Also announced as 19980197432; Copyrigiedy Avail:
CASI; A02, Hardcopy; A10, Microfiche

As performance objectives of new and derivative military engines require combustion systems to operate at higher pressures
andtemperatures, balancing conflictidgmands of improved durabiljtgtability and operability becomes morefiifilt without
technologyimprovements in combusttiner designs. Since combustor thermo-mechanical fatigue is currently a significant con
tributor to engine life cycle costs, improved structural durability must be achieved, without compromise of other combustor
requirements. This paper addresses the application and verification of liner cooling schemes and their interaction with thermal
barriercoatings (TBCs) for the design of robasftcraft turbine engine combustor liners to meet the above mentioned demands.
An analytical investigation was conducted to determine tleetaff TBCs on the average metal temperature for a full annular
semi-transpiration cooled combustor liner. The perspective is from a customer’s viewpoint, a combustor liner designer who is
continuouslychallenged to increase combustor temperature rise capability and operability for new products while maintaining
coolingflow levels.
Author
ThermalContol Coatings; Aicraft Engines; Gasurbine Engines; Combustion Chambers; Liningstective Coatings; Life
(Durability); Thermal Fatigue; Heatrénsfer; Ceramic Coatings

19980197449Rolls-Royce Ltd.Derby UK
Advantages/Disadvantages of &fious TBC Systems as Peeived by the Engine Manufactuer
Morrell, P., Rolls-Royce Ltd., UK; Rickerby, D. S., Rolls-Royce Ltd., UK; Apr. 1998; 10p; In English; Also announced as
19980197432Copyright Waived; Avail: CASI; A02, Hardcopy; A10, Microfiche
This paper discusses the relative advantages and disadvantages of Thermal Barrier Coatings sys®npsddiBed by
thermal spraying and electron beam PVD processing technology from a design point dtnéeguaper reviewthe structure/
property relationships for electron-beam physical vapour deposition (EB-PVD) TBC's in contrast to those of plasma sprayed
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TBC'’s, particularly with respect to thermal conductiyigyosion resistance, and mechanical behaviexamples are used to show

how, through the development of customized bond coat systems, the performance of TBC systems can be considerably enhanced
animportant incremental step towards the ultimate goal of "designed-insTBC’

Author

Thermal Control Coatings; Electron Beams; Vapor Deposition; Coating; Plasma Spraying; Protective Coatings; Gas Turbine
Engines;Engine Parts; Performanceests

19980200923Army Research LapAberdeen Proving Ground, MD USA
Experiments with Liquid Propellant Jet Ignition in a Ballistic Compressor Final Report May - Nov 1997
Birk, Avi, Army Research Lab., USAafczynskiMarek, Princeton Combustion Research Labs., Inc., USA;1888; 45p; In
English
Contract(s)/Grant(s}tL1622618AH37
Report No.(s): AD-A342579; ARL-TR-1650; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

This report describes a series of tests that inaugurated the use of a ballistic corhpsessapparatus for the research of
liquid propellant (L2) jet combustion. The apparatus consists of an inline ballistic compressor and LP Tijeatsound of
theballistic compressor piston was arrested, trapping 40 to 55 MPa of 750 to 85§ithGaarignition of circular jets in a win
dowed test chamber. The LP jets ignited in less than 2 ms as indicated by a steep rise (ca. 3 MPa/ms) in the chamber pressur
Theelevated combustion pressure ruptured a disk above 70 MPa, venting the combustion gas into the ¢erbaredsdhe
ruptureof the disk did not always stabilize the combustion pressure; with 3.5-mm jets, we obtained both quasi-steady combustion
atabout 80 MPa and nonsteady combustion with steep pressure rise-rate (ca. 100 MPalms) that culminatszhibysain
pressuresver 100 MPa. The nonsteady combustion occurred because LP accumulated excessively in the test chamber and burnec
rapidly once the combustion pressure exceeded 75 MPa. The accumulation impeded the visualization, obscuring the jet before
ignition, and burned in a fireball fashion once ignited. Nevertheless, we could determine from film records that the penetration
of I-mm and 3.5-mm circular XM46 jets with injection velocities over 200 m/s exceed 5 cm when the combustion pressure is below
80 MPa. Lage millimeter size drops were observed burning at 88 NtRlicating that, even at this pressure, XM46 combustion
is subcritical. The operation of the piston arrest mechanism was problematic.
DTIC
Ignition; Experimentation; Air Jets; Comgssors; Popellant Combustion

19980200945Defence Science anadhnology Oganisation Aeronautical and Maritime Research Ladelbourne, Australia
On Obtaining Design Allowables for Adhesives Used in the Bonded-Composite Repair of giaft
Chalkley,Petey Defence Science an@&dhnology Oganisation, Australia; vandenBgrJohn, Defenc8cience anddchnology
OrganisationAustralia; Jan. 1998; 38p; In English
ReportNo.(s): AD-A342490; DSD-TR-0608; DODA-AR-010-413; No CopyrightyAil: CASI; A03, Hardcopy; A01, Micro
fiche

A technique is documented, along wiithexperimental validation, for obtaining engineering-standard design allowables for
structuraladhesives used in the bonded/composite repair of aircraft structure. The design of durable bonded-composite repairs
is reliant on sucldesign allowables. It is intended that allowables obtained using this technique replace the marsifaturer
chure data that is currently in use for some adhesives. Design allowables for the most common repair adhesive - FM73 - were
obtainedas part of the experimental validation.
DTIC
Composite Materials; Adhesive Bonding;aft Structues

19980201087Civil Aeromedical Inst.Oklahoma CityOK USA
An Analysis of Voice Communication in a Simulated Appoach Control Environment Final Report
Prinzo, O. ¥ronika, Civil Aeromedical Inst., USA; May 1998; 36p; In English
Contract(s)/Grant(s):AA-AM-B-96-HRR-513
Report No.(s): DOT/RA/AM-97/17; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
This report consists of an analysis of simulated terminal radar approach control (TRACONjiaicdrgfol communica
tions. Twenty-fourfull performance level air tr&€ controllers (FPLAC) from 2 TRACON facilities participated in the simula
tion study Each controller worked 2 light- and 2 heavy{iatiensity scenarios for feeder and final sectors. All communications
wereaudio recorded ananscribed verbatim by a retired FPL@. Once transcribed, transmissions were parsed into cemmu
nicationelements. Each communication element was assigned a speech act category (e.g., address, instruction, reguest, or adv
sory), an aviation topic (e.g., altitude, heading, speed) and then coded for irregularities (e.g., grouping numbers together when
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theyshould be spoken sequentially omitting, substituting, or adding words contrary to required phraseoloG8XR Prinzo

et al., 1995). The simulated communications were compared to an analysis performed on audiotapes from the same TRACON
facilities. Percentages in 3 speech act categories were comparable (Instructiorer§6961%; Address; 14% versus 26%; Advi

sory, 24% versus 18%). Detailed analyses revealed that, although there were fewer irregular communications produced during
simulation,the distributions of those communication irregularities were very much the same, with the exception of aircraft call
sign.The diferences in those distributions were attributed tostiiee recognition system; it could not recognize a call sign spoken
sequentiallyand then restated in grouped form.

Author

Air Traffic Contiol; Air Traffic Contollers (Personnel); Radar Appach Contol

19980201269Yale Univ, Dept. of Chemical Engineerinblew Haven, CT USA
CarbonaceousDeposit Formation from Advanced Fuels Under Suparitical Conditions Final Report 15 Jan. 1994 - 14
Jul. 1997
Pfefferle, Lisa D., Yle Univ, USA; Randolph, Theodorea¥ Univ, USA; Aug. 01, 1997; 62p; In English
Contract(s)/Grant(s): F49620-94-1-0085; AF Proj. 2303
Report No.(s): AD-A338723; AFRL-SR-BL-TR-98-0226; No Copyrighta#k CASI; A04, Hardcopy; A01, Microfiche

Methods for measuring speed of sound and heat transfer coefficients in supercritical reacting fluids were developed and
tested These measurements were used to show that relationships for predicting supercritical fuel properties near the critical point
are not valid and that in-situ measurement is important. Measurement of reaction products from the thermal stressing of MCH
overa wide range of pressures and temperatures with and without oxygen contamination shows that (1) dissolved oxygen is impor
tantin the formation of products in the bulk phase (2) insoluble residues from hydrocarbemgpetatures less than 850K are
likely caused by the presence of the oxygen and/or an active surface (3) the only aromatic species observed at low temperature
wastoluene and naphthalene production can proceed through reactions of the benzyl radical (4) the coating of the suaier
critical fuel reactor with catalytically inactive titanium nitride prevented significant surface acidétxygenation and passiva
tion of metallic surfaces can be usedctual aircraft systems to reduce deposit formation. Prevention of hot-spots is also critical
asrupture of the MCH ring can quickly produce benzene and higher mass aromatics.
DTIC
Supecritical Flow; Jet Engine Fuels; Supattical Fluids; Reaction Peducts

19980201458NASA Lewis Research Centé&leveland, OH USA
HBCUs Reseach Conference Agenda and Abstracts
Dutta, Sunil, CompileMNASA Lewis Research CentétSA; HBCUs Research Conference Agenda and Abstracts189€8;
78p; In English; HBCUs Researd@onference, 8-9 Apr. 1998, Cleveland, OH, USA; Sponsored by Ohio Aerospace Inst., USA;
Also announced as 19980201459 through 19980201498
Contract(s)/Grant(s): FOP 282-10-08-07
ReportNo.(s): NASA/CP-1998-208413; EL138; NAS 1.55:208413; No Copyrightyail: CASI; A05, Hardcopy; A01, Micro
fiche

The purpose of this Historically Black Colleges and Universities (HBCUs) Research Conference was to provide an opportu
nity for principal investigators and their students to present research progress reports. The abstracts itighicsgbim indicate
the range and quality of research topics such as aeropropulsionpspawision, space powdtuid dynamics, designs, structures
andmaterials being funded through grants from Lewis Research Gent®&CUs. The conference generated extensive network
ing between students, principal investigators, Lewis technical monitors, and other Lewis researchers.
Author
Conferences; Universities; Minorities; Students; Optical Measuring Instruments; Fuel Combustion; Materials Science; Poly-
merization;Contol; Eneigy Conversion; Simulation; Mathematical Models; Comput@gPamming; Aesdynamics; Semicen
ductors(Materials)

19980201536Naval Air Warfare CenterAircraft Div., Patuxent RiverMD USA
Particulate Materials and Processes. A Navy Overview
Frazier William E., Naval Air Warfare CenteilUSA; May 08, 1997; 28p; In English
Report No.(s): AD-A339855; NWCADPAX--97-136-TM; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
TheNavy is using, or is considering to use, particulate materials in a variety of applications throughoustinedr, and
submarindleets. The applications range from aircraft engine turbine disks, which are needed to meet performance requirements,
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to directpowder sprayed parts, which greatly decrease manufacturing costs. This technical memorandum will discuss many of
the applications and the reasoning behind their selection, as well as the direction of future technology

DTIC

Aircraft Engines; Particulates
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ENGINEERING

Includes engineering (general);, communications and radar; electronics and electrical engineering; fluid mechanics and heat transfer;
instrumentation and photography, lasers and masers; mechanical engineering; quality assurance and reliability; and structural
mechanics.

19980197315NASA Langley Research Centétampton, YA USA
Framework for Small-Scale Experiments in Software Engineering: Guidance and Control Software Project: Software
Engineering Case Study
Hayhurst, Kelly J., NASA Langley Research Centé8A; May 1998; 46p; In English
Contract(s)/Grant(s): FOP 519-30-31-01
ReportNo.(s): NASA/TM-1998-207666; NAS 1.15:207666; L-17621; No CopyrighgilACASI; A03, Hardcopy; A01, Micro
fiche

Softwareis becoming increasingly significaimt todays critical avionics systems. to achieve safe, reliable software, govern
mentregulatory agencies such as the Fedevation Administration (RA) and the Department of Defense mandate the use of
certainsoftware development methods. Howeittfe scientific evidence exists to show a correlation between software develop
mentmethods and product quali@iven this lack of evidence, a series of experiments has been conducted to understand why
andhow software fails. The Guidance and Control Software (GCS) project is the latest in this series. The GCS project is a case
study of the Requirements and Technical Concepts for Aviation RTCA/DO-178B guidelines, Software Considerations in Air-
borneSystems and Equipment Certification. All civil transport airframe and equipment vendors are expected to comply with these
guidelinesin building systems to be certified by th&Afor use in commercial aircraft. For the case sfuay implementations
of a guidance and control application were developed to comply with the DO-178B guidelibegdioA (critical) software. The
development included the requirements, design, coding, verification, configuration management, and quality assurance pro-
cessesThis paper discusses the details of the GCS project and presents the results of the case study
Author
Softwae Engineering; sionics; Airframes; Commeial Aircraft

19980197319Louisiana State UnivMechanical Engineering DepBaton Rouge, LA USA
Dynamics of Large-Scale Structues for Jets in Cossflow Final Report
Muldoon, Frank, Louisiana State UnjWUSA; Acharya, Sumanta, Louisiana State Unil8A; Mar 1998; 27pjn English; 43rd;
Gas Turbine and Aeroengine, 2-5 Jun. 1998, Stockholm, Sweden; Sponsored by American Society of Mechanical Engineers,
USA,; Original contains color illustrations
Contract(s)/Grant(s): NAG3-1641TRP 538-12-10
ReportNo.(s): NASA/CR-1998-206606; Et125; NAS1.26:206606; No Copyright;vail: CASI; A03, Hardcopy; A01, Micro
fiche

Resultsof a three dimensional unsteady computational study of a row of jets injected normal to a cross-flow are presented
with the aim of understanding the dynamicstaf lage scale structures in the region near the jet. The jet to cross-flow velocity
ratiois .5. A modified version of the computer program (INS3D) which utilizes the method of artomlressibility is used
for the computations. Resultbtained clearly indicate that the near fieldjéascale structures are extremely dynamical in nature,
andundego bifurcation and reconnection processes. The dynamical near field structures identified include the counter rotating
vortex pair (CVP),the horse-shoe vortex, wake vortex, wall vortex and the shear layer vortex. The dynamical features of these
vortices are presented in this paper. The @/ébserved to be a convoluted structure interacting with the wall and horse-shoe
vortices.The shear layer vortices are stripped by the crossflod/undego pairing and stretching events in the leeward side of
thejet. The wall vortex is reoriented into the upright wake system. Comparison of the predictions with mean velocity measure
mentsis made. Reasonable agreement is observed.
Author
ComputationaFluid Dynamics; GasUrbine Engines; Gasurbines; Coss Flow; Dynamic Structural Analysis; Magnetic Field
Reconnectiony\akes
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19980200830Defence Science ané&dhnology Oganisation Airframes and Engines DijWelbourne, Australia
Thermo-Mechanical Fatigue Life Prediction: A Critical Review
Zhuang, W. Z., Defence Science and Technology Organisation, Australia; Swansson, N. S., Defence Science and Technology
OrganisationAustralia; Jan. 1998; 35p; In English
Report No.(s): AD-A342720; DSJ-TR-0609; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

Improved prediction methods for thermo-mechanical fatigue life will assist in reducing life cycle costs and increasing the
availability of the hot section components in aircraft engines. Literature on thermo-mechanical fatigue life assessment is reviewed
in this report, with an emphasis on the life prediction models applied in aircraft engines. Successful areas of application of these
life prediction models are addressed as wethas limitations. Published quantitative thermo-mechanical fatigue life data for
selected hot section materials is also summarized. The review concludes by indicating areas where knowledge is deficient and
wherefurther research would be most beneficial.
DTIC
Aircraft Engines; Engine Parts; Gas Turbine Engines; Fatigue Life; Performance Prediction; Thermal Fatigue; Thermo-
dynamics

19980200842Washington Uniy Materials Research LatSaint Louis, MO USA
High Temperature Environmental Test Facility for Uniaxial Testing under Cyclic Loading Final Report 1 Aug. 1995 - 31
Jul. 1997
Sastry Shankar M., \&@shington Uniy USA; Jerina, K. L., \Wshington Uniy USA; Mar 23, 1998; 20p; In English
Contract(s)/Grant(s): F49620-95-1-0407
Report No.(s): AD-A34271; AFRL-SR-BL-TR-98; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

A versatile test facility is described for the measurement of tensile, compressive, fracture tonggutessical fatigue and
thermomechanicdhtigue properties of metals, intermetallics, ceramics, and compos®&$@200000 in vacuum, inert, and
reducingatmospheres. The test system consists of a fully automated computer controlled axial load frame; a test chamber designed
for interchangeable heating elements for different environments, grips for different types of loading and thermal histories, and
ceramicrod extensometryl he facility overcomes serious deficiency in test facilities and procedures to obtain material property
data for the design of components subjected to high cycle fatigue loading conditions, thermomechanical fatigue, fatigue crack
propagatiorin controlled atmospheres. The instrumentation fills the need to provide the designers with reliable and reproducible
mechanicaproperty data obtained under simulated loading conditions and operational environments. Damage tolerance concepts
andpredictive models that accurateiflect the combined ffcts of loading conditions and environmental species can be devel
oped for qualification of mature and emerging high temperature materials for hypersonic high speed vehicle structures and
advancedircraft engines.
DTIC
Aircraft Engines; Cyclic Loads; Mechanical ¢prerties; Crack Rupagation; High €mperatue Tests; Metal Fatigue; Refractory
Materials; Thermal Fatigue

19980200909Naval Postgraduate SchpMonterey CA USA
Theoretical Investigation of Rotor Acceleration Scheduling Though Critical Speed
Dec. 1997; 58p; In English
Report No.(s): AD-A342327; No Copyrightyail: CASI; A04, Hardcopy; A01, Microfiche

An analytical investigation was conducted to study the amplitude of lateral vibrations and vibratiagnabedgvower of
anunbalanced rotor passing throutghfirst lateral bending critical speed. A two degree-of-freedom lumped mass, damping and
stiffnessmodel was developed to simulate the response of a simply supported, single digkivetoan arbitrary inplaccelera
tion or deceleration, the equations of motion were solved numerically using a fourtfRardgr-Kutta routine. The routine used
a time step that corresponded to a constant angular phase of rotation The relationship between the forcing function and latera
vibrationalvelocity was determined in order to predict the instantaneous power input to the rotor due to the unbalantieel rotor
computemodel incorporating an acceleration schedule yielded a result that predicts acceleration scheduling in the location about
thecritical speed is unable to lower the amplitude of lateral vibrations.
DTIC
Rotors; Angular ¥locity; Scheduling; Deges of Feedom; Equations of Motion; Computerized Simulation

19980200959Vanderbilt Univ, Dept. of Physics and Astronomyashville, TN USA

Probability of Detection in SQUID Nondestructive Evaluation Final Report 30 Jun. 1994 - 31 Dec. 1997
Wikswo, John R Vanderbilt Univ, USA; Ewing, Anthony P Vanderbilt Univ, USA; Apr. 21, 1998; 163p; In English
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Contract(s)/Grant(s): F49620-94-1-0369; AF Proj. 3484
Report No.(s): AD-A342741; EML-1998-1; AFRL-SR-BL-TR-98-0365; No Copyright; Avail: CASI; A08, Hardcopy; A02,
Microfiche

Superconductin@Quantum Interference Device (SQUID) magnetometers are beingsisedls for Nondestructive Evatua
tion (NDE) to detect and characterize defects in aging aircraft. to evaluate SQUID NDE reliability. a Probability of Detection
(POD) analysis has been done. A Boundary Element Method (BEM) measurement model using a Green'’s function developed
specificallyfor crack problems has been constructed for use in the POD analysis. The model simulates the 2-D imagag of the
neticfield obtained by scanning a SQUID magnetometer over a plate containing a crack and carrying an injected DC current. POD
curves were generated through Monte Carlo simulation using distributions derived from sensitivity analyses and experimental
noise measurements. For the conditions simulated, crack lengths of 1.4 mm (DC measurement) and 0.0134 mm (AC measure:
ment)could be found with 90% probability of detection and 95% confidence. These small crack lengths suggest that additional
experimentahoise factors will have be incorporated into the POD analysis before realistic SQUID NDE capability can be accu
rately quantified.
DTIC
Nondestructiv@ests; Squid (Detectors); Airaft Structues; Aicraft Maintenance; Boundary Element Method; Magnetometers;
Crack Propagation; Cracks

19980200983NASA Marshall Space Flight Ceniétuntsville, AL USA
Analysis of Flowfields over FourEngine DC-X Rockets
Wang,Ten—-See, NASA Marshall Space Flight Cent#8A; Cornelison, Joni, NASA Marshd@lpace Flight CentgtUSA; Jounral
of Spacecraft and Rockets; 199@]iume 34, No. 5, pp. 620-627; In Englig2nd; Joint Propulsion Conference, 1-3 Jul. 1996,
LakeBuena \sta, FL, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
ReportNo.(s): NASA/TM-96-208088; NAS 1.15:208088; AIAA Pa8&-2953; Copyright \Alved (NASA); Avail: CASI; A03,
Hardcopy;A01, Microfiche

The objective of this study is to validate a computational methodology for the aerodypenioionance of an advanced coni
callaunch vehicle configuration. The computational methodology is based on a three-dimensional, viscpussiovwe-based
computational fluid dynamics formulation. Both wind-tunnel and ascent flight-test data are used for validation. Emphasis is
placed on multiple-engine power-on effects. Computational characterization of the base drag in the critical subsonic regime is
thefocus of the validation &frt; until recently almost no multiple-engine data existed for a conical launch vehicle configuration.
Parametricstudies using high-order tBfence schemes are perforniedthe cold-flow tests, whereas grid studies are conducted
for the flight tests. Theomputed vehicle axial force cdiefents, forebodyaftbody and base surface pressures compare favorably
with those of tests. The results demonstrate that with adequate grid density and proper distribution, a higfe@dee di€heme,
finite rate afterburning kinetics to model the pluaemistry and a suitable turbulence model to describe separated flows, plume/
air mixing, and boundary layers, computational fluid dynamics is a tool that can be used to predict the low-speed aerodynamic
performance for rocket design and operations.
Author
Computer Pograms; Pocedues; Aeodynamic Characteristics; Conical Bodies; Launahi¢le Configurations; Riving

19980200993Cincinnati Univ, Dept. of Aerospace Engineering and Engineering MechaiddJSA
Developmentof an Experimental Data Base to ®lidate CompressorFace Boundary Conditions Used in Unsteady Inlet
Flow Computations Final Report 1 Jan. - 31 Dec. 1997
Sajben, Miklos, Cincinnati UnivUSA; Freund, Donald D., Cincinnati UniWJSA; May 15, 1998; 8p; In English
Contract(s)/Grant(s): NAG3-2007
Report No.(s): NASA/CR-1998-207987; NAS 1.26:207987; No CopyrighajlACASI; A02, Hardcopy; A01, Microfiche

The ability to predict the dynamics of integrated inlet/compressor systems is an important part of designing higto-speed
pulsionsystems. The boundaries of the performance envelope are often defined by undesnsible phenomena in the inlet
(unstartbuzz, etc.) in response to disturbances originated either in the engirtb@aitmosphere. Stability nggms used to com
pensate for the inability to accurately predict such processes lead to weight and performance penalties, which translate into a
reductionin vehicle range. The prediction of transients in an inlet/compressor system requires either the coupling of two complex,
unsteadycodes (one for the inla@ind one for the engine) or else a reliable characterization of the inlet/compressor interface, by
specifyinga boundary condition. In the context of engineering development programs, only the second option is viable economi
cally. Computations of unsteady inlet flows invariably rely on simple compréaserboundary conditions (CFBS}. Currently
customary conditions include choked flavonstant static pressure, constant axial velooitgstant Mach number or constant
massflow per unit area. These conditions are straightforward extensions of practices that are valid for and work well with steady
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inlet flows. Unfortunatelyit is not at all likely that any flow property would stay constant during a complex system transient. At
thestart of this dbrt, no experimental observation existed that could be used to formulate of verify any of the CFBC’S. This lack

of hard information represented a risk for a development program that has been recognized to be unacceptably large. The goa
of the present effort was to generate such data. Disturbances reaching the compressor face in flight may have complex spatia
structuresand temporal histories. Small amplitude disturbances may be decomposed into acoustic, vorticity and entropy contribu
tionsthat are uncoupled if the undisturbed flow is uniform. This study is focused on the response of an inlet/compressor system
to acoustic disturbances. From the viewpoint of inlet computations, acoustic disturbaratearréhe most important, since

they are the only ones capable of moving upstream. Convective and entropy disturbances may also produce upstream-moving
acoustiovaves, but such processes are outside the scope of the present study

Author

ComputationaFluid Dynamics; Inlet Flow; Unsteady Flow; Superso@iempessors; Supersonic Inlets; Boundary Conditions

19980201096Bell Helicopter Cq.Fort Worth, TX USA
Operational Evaluation of a Health and Usage Monitoring System (HUMS)Final Report
Cronkhite,J., Bell Helicopter Co., USA; Dickson, B., Bell Helicop@u., USA; Martin, W Bell Helicopter Co., USA, Colling
wood,G., Bell Helicopter Co., USA; Apf998; 58p; In English
Contract(s)/Grant(s): NAS2-14%; RTOP 581-30-13; DA Proj. 1L1-6221A-47-A
ReportNo.(s): NASA/CR-1998-207409; NAS 1.26:207409; DOYAFAR-97/64; ARL-CR-420; No Copyright; ail: CASI;
A04, Hardcopy; A01, Microfiche

This report describes the results of a research program to evaluate structural usage monitoring and damage tolerance method
ology using data collected concurrently during a helicopter flight program. The helicopter (a Bell Model 412 equipped with a
Healthand Usage Monitoring System (HUMS) and data recorder) was operated by Petroleum Helicopters Inc. (PHI) during the
1996 Summer Olympic Games in Atlanta, Ggiar, under the &A' s Project HeliSAR. The mission was referred to as the Atlanta
ShortHaul Mission (ASHM) and involved many short flights to provide pick updeitvery service at the Olympics. The usage
data collected for the ASHM was used to perform fatigue life calculations and damage tolerance evaluations on selected rotor
systemcomponents know as Principal Structural Elements @ SEe usage data from the ASHM were compared to cettifica
tion data and to data from a previous study for a mission called the Gulf Coast Mission (GCM) which involved primarily long
cruiseflights. Although the usage was more severe for the ASHM than the GCM, the results of the comparison showed that usage
monitoringwould provide benefits in extending retirement times or inspection intervals, compared to certification, especially if
high/low altitude efects were considered. In addition to usage monitoring evaluations, guidelines for e8dfifi€ation are dis
cussedalong with potential economic benefits and simplified 'mini-HUMS’ approaches to provide lowystasms with high
paybacks.
Author
Diagnosis; Helicopters; Mration Measuement; Rotors; Fatigue Life

19980201175Colorado Uniy Dept. of Aerospace Engineering Scien&sulder CO USA
High-Performance Parallel Analysis of Coupled Poblems for Aircraft Propulsion Final Report Jan. 1993 - Jul. 1996
Felippa,C. A., Colorado Uniy USA,; Farhat, C., Colorado Unj\WUSA; Park, K. C., Colorado UnjWUSA; Gumaste, U., Colorado
Univ., USA; Chen, R-S., Colorado Uniy USA; Lesoinne, M., Colorado UnjWJSA, Stern, P Colorado Uniy USA; Sep. 1997;
126p;In English; Original contains color illustrations
Contract(s)/Grant(s): NAG3-1425TRP 523-22-13
ReportNo.(s): NASA-CR-204148; E-10918; NAS 1.26:204148; CU-CAS-96-29; No Copyrightl: ALASI; A07, Hardcopy;
A02, Microfiche

Applicationsare described of high-performance computing methods to the numerical simulation of cgghplegmes. The
methodologyfocuses on the partitioned analysis of the interaction of the gas flow with a flexible structure and with the fluid mesh
motiondriven by structural displacements. The latter is trelageal ALE technique that models the fluid mesh motion as that of
a fictitious mechanical network laid along the edges of near-field elements. New partitioned analysis procedures to treat this
coupled three-component problem were developed. These procedures involved delayed corrections and subcycling, and have
beensuccessfully tested on several massively parallel computers, including the iPSC-860, Paragon XPIS and the IBM SP2. The
NASA-sponsoredENG10 program was used for the global steady state analysis of the whole engine. This program uses a regular
FV-multiblock-grid discretizatiorin conjunction with circumferential averaging to includieets of blade forces, loss, combus
tor heat addition, blockage, bleeds and convective mixing. A load-balgmepgocessor for parallel versions of ENG10 was
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developeds well as the capability fohe first full 3D aeroelastic simulation of a multirow engine stage. This capability was tested
onthe IBM SP2 parallel supercomputer at NASA Ames.

Author

Parallel Processing (Computers); Aiaft Engines; Populsion System Performance; Numerical Analysis; ComputegrBms;
Computerizedimulation

19980201197Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Optimizing the Efficiency of a Multi-Stage Axial-Flow Compressor: An Application of Stage-Vise Optimization
Miller, Shawn A., Air Force Inst. ofeth., USA; Mar1998; 94p; In English
Report No.(s): AD-A342229; AFIT/GOR/ENS/98M-17; No Copyrightaf: CASI; A05, Hardcopy; AO1, Microfiche

The development of jet engines has become an integral part of maintaining air superiority. In order to achieve the most
advancecengine, research has turned to traditional optimization methods to aid in creating new engine designs. to develop simpli
fied mathematical models representative of the engine, the engine can be separated into its components. A jet engine has thre
major elements, the compressoombustion chamber and turbine. This research attempts to make aamaityais of a two stage
compressoto determine values of blade angles and spacing to chord ratios for both stages that produce the highesfipossible ef
ciencyfor the overall two stage compresstipitch line model is developed for a two stage compressor and is usagjumction
with a optimization method to solve for the on design air angles and spacing to chord ratios. The results of the model were
comparedo examples available in current literature to ensure the model properly represents a compressor sthdesitime of
performancef the results was calculated to determine how the defigios design operated undef désign conditions. Since
practical compressors are made up of many stages, consideration is given to which optimization method would be most useful
in solving for a multistage compressor
DTIC
Turbofan Engines; drbocompessors; Engine Design; Engine Parts; Cosgsor Efficiency

1998020124 7NASA Dryden Flight Research CentEdwards, CA USA
Thermal Analysis of a Metallic Wing Glove for a Mach-8 Boundary-Layer Experiment
Gong, Leslie, NASA Dryden Flight ResearCentey USA; Richards, WWLance, NASA Dryden Flight Research Cent¢8A,;
Jun. 1998; 18p; In English; 7th; Thermophysics and Heat Transfer, 15-18 Jun. 1998, Albuquerque, NM, USA; Sponsored by
Americaninst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 529-60-24-00-17
ReportNo.(s): NASA/TM-1998-206555; H-2259; NAS 1.15:206555; AIAA Paper 98-2580; No Copyrigati; £ASI; A03,
Hardcopy;A01, Microfiche

A metallic 'glove’ structure has been built and attachetti¢oving of the Pegasus(trademark) space bodstezxperiment
onthe upper surface of the glove has bdesigned to help validate boundary-layer stability codes in a free-flight environment.
Three-dimensional thermal analyses have been performed to ensure that the glove structure design would be within allowable
temperaturdimits in the experiment test section of the upper skin of the gl@rap&rature results obtained from the design-case
analysisshow a peak temperature at the leading edge of 4R6r Ehe upper surface of the glove, approximately 3 in. back from
the leading edge, temperature calculations indicate transiticurs at approximately 45 sec into the flight profile. A worst-case
heatinganalysis has also been performed to ensure that the glove structure would not have any detfanental #fe primary
objective of the Pegasus a launch. A peak temperature of 805 F has been calculated on the leading edge of the glove structure
Thetemperatures predicted from the design case are well within the temperature limits of the glove structure, and the worst-case
heatinganalysis temperature results are acceptable for the mission objectives.
Author
Aerodynamic Heating; Boundary Layer Transition; Finite Element Method; Thermal Analysis; Hypersonic Speed; Design
Analysis

19980201334NASA Lewis Research Centeleveland, OH USA

Advanced Seal €chnology Role in Meeting Next Generation drbine Engine Goals

Steinetz Bruce M., NASA Lewis Research CenteiSA; Hendricks, Robel€., NASA Lewis Research Cent&fSA; Munson,
John,Allison Engine Co., USA; Aprl998; 14p; In English; 1st; Propulsion and Power SystemsNi@rsting: Design Principles
andMethods for Aircraft Gasrbine Engines,1t15 May 1998, dulouse, France; Sponsored by North Atlantieafy Oganiza-
tion, Belgium

Contract(s)/Grant(s): FOP 538-12-20
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Report No.(s): NASA/TM-1998-206961; NAS 1.15:206961; AVT-PPS Paper-11; E-11109; No Copyright; Avail: CASI; A03,
Hardcopy;A01, Microfiche

Cyclestudies have shown the benefits of increasing engine pressure ratios and cycle temperatures to decrease engine weigh
andimprove performance in negeneration turbine engines. Advanced seals have been identified as critical in meeting engine
goalsfor specific fuel consumption, thrust-to-weight, emissions, durability and operating costs. NASA and the industry-are identi
fying anddeveloping engine and sealing technologies that will result in dramatic improvements and address the goals for engines
entering service in the 2005-2007 time frame. This paper provides an overview of advanced seal technology requirements and
highlightsthe results of a preliminary desigricet to implement advanced seals into a regional aircraft turbine engine. This study
examinedn great detail the benefits of applying advanced seals in the high pressure turbine region of the engine. Low leakage
film-riding seals can cut in half the estimated d96le air currently used to me the high pressure turbine cavities. These savings
can be applied in one of several ways. Holding rotor inlet temperature (RM constant the engine specific fuel consumption can
bereduced 0.9%, or thrust could be increased 2.5%, or mission fuetdichbe reduced 1.3%. AlternativeRIT could be low
ered 20 'F resulting in a 50% increase in turbine blade life reducing overall regional aircraft maintenance and fuel burn direct
operatingcosts by nearly 1%. Thermal, structural, secondary-air systems, safety (seal failufechded emissions analyses
haveshown the proposed design is feasible.
Author
Seals(Stoppers); Design Analysisuibine Engines; Thrust-#ight Ratio; Inlet Emperatue; Gas Trbine Engines; FueCon
sumption;Aircraft Maintenance; Agraft Engines

19980201496Tuskegee InstDept. of Mechanical EngineeringL USA
Characterization of Flow Behind The Fan of a Trbofan Engine
Sree, Dave, Tuskegee Inst., USA; HBCUs Research Conference Agenda and Abstracts; Apr. 1998, pp. 46; In English; Also
announceas 19980201458; No Copyrightyail: CASI; A01, Hardcopy; A01, Microfiche; Abstract Only; Abstract Only

A three-year research grant was awarded to Tuskegee University by NASA Lewis Research Center (LeRC) to perform
research on characterizing the fan wake flows of turbofan engines. Emphasis is placed on determining how the fan wake flow
contributego the noise produced by the engine. Experimental (hot-wire) data obtained downstream of the fansfeféwo dif
enginemodels have been supplied by LeRC. FBRN codes have been developed to perform the data analygisallresults
obtainedrom thedata analysis include estimates of mean and turbulent velocities, autocorrelation, autospectra, two-peint correla
tion, wave number frequency spectra, and integral time scales at various locations downstream of the fan. The reanéilrof the
sismayprovide insights as to how the fan blades and/or stator vanes might be redesigned so that the engine model generates les
noise.Furthermore, the results can be used to calibrate codes developed to predict the flow field, and as input to codes developed
to predict the noise generated by the engine model.
Author
TurbofanEngines; Fan Blades; FORTRAN; Engine Noiseyg@iler Noise; Noise Reduction; Mathematical Mod@&lspulent
Wakes

19980201771Galaxy Scientific Corp.Egg Harbor dwnship, NJ USA
Heating Comparison of Radial and Bias-Ply Tres on a B-727 Aicraft
Cavage, Wiam M., Galaxy Scientific Corp., USA; No\L997; 19p; In English
Contract(s)/Grant(s): DAD3-92-D-00035
Report No.(s): AD-A340420; DOTAA/AR-TN97/50; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
Aircraft taxi tests were conducted to compare the heating correlation of radial and bias-ply tires. The tires were tested on a
Boeing727-200QC, owned and operated by the Fedaraltidan Administration (BRA) for the purpose of aircraft safety research.
Theaircraft was taxied at two dérent tire loads, at three tlifent speeds, and for a given distance unless a threshold temperature
of 250 F was reached. There was also a 14-mile roll test of 25 mph and a 31,000 pound tire load was conducted to make a compari
sonbetween the radial and bias-ply tire heating. Thiedihces in temperature changd)Aetweerthe radial and the bias-ply
tiresthat were taxied the same distance and tire load weretimepared. In summarthe radial tire ran cooler in all scenarios
of weight and taxi speed. Bead temperatures were from 5 to 20 percent less for the radial tire than for the biag-¢lpdide. T
had a significant affect on tire heating. A 24 percent increase in weight caused a 17 percent increase in tire temperature over ¢
distanceof 36,000 feet for the bias-ply tire and an 8.5 percent increase for the radial tire under the same coagitapeed’
affected the change in bead temperature but only after a certain distance was taxied.
DTIC
Heating; Bias; Dynamicdsts; Aicraft Safety
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GEOSCIENCES

Includes geosciences (general); earth resources and remote sensing; energy production and conversion; environment pollution; geo-
physics, meteorology and climatology, and oceanography.

19980201752Vista Research CorpMountain \few, CA USA
Robust Analysis of Aepthermal Data
Papanicolaou, G., Vista Research Corp., USA; Solna, K., Vista Research Corp., USA; Rino, C., Vista Research Corp., USA,;
Kruger,V., Vista Research Corp., USA; Feb. 17, 1998; 64p; In English
Contract(s)/Grant(s): F49620-97-C-0018
ReportNo.(s): AD-A340259; TR-2096; AFRL-SR-BL-TR-98-0271; No Copyrighta#k CASI; A04, Hardcopy; A01, Micro
fiche

The main premisedriving our analyss d temperatug data from a urbulen @amosphee is that it is a bcd power law process.
This mears tha the ppwer law itsef the ppwer (slopg and the multiplicative constan (log intercepy is rot a mwnstan but a $owly
varyingfunction deterministt o random We estimag the dope and log intercep of the ale pectrum by gopropriatey segmenting
thedata and then removirg sgmentatio dfects by a filtering processAn importan aspet of the modd tha we use is eparation
of scales in the variation of the estimae parametes (slope and log intercept from the underlyirg proces tha generate the ppwer
law spectra. Thé will be the garting point for a cetailed theoretichdevelopmenof the method that we have introducel here.
DTIC
Aemthermodynamics;urbulence

19980201755Metrica, Inc, San Antonio, TX USA
The Use of Weather Information in Aeronautical Decision-Making, 2 Final Report
Driskill, Walter E., Civil Aeromedical Inst., USA; 8 issmulley Johnny J., Civil Aeromedical Inst., USA; Quebe, John C., Civil
Aeromedical Inst., USA; Hand, Darryl K., Civil Aeromedical Inst., USA; Hunter, David R., Federal Aviation Administration,
USA; Nov. 1997; 56p; In English
Report No.(s): AD-A340406; DOTAA/AM-97/23; No Copyright; Arail: CASI; A04, Hardcopy; A01, Microfiche

An investigation was conducted of the values, or worth functions, pilots attribute to weather and terrain variables in making
decisionssbou flight in a sngle engine arcraft unde visud flight rules This gudy replicatel earlier explorato researk (Driskill,
WeissmullerQuebe Hand Dittmar, and Hunter 1997) tha used data from a $ngle geographt area. The resemh sudy obtainel data
from pilots in 9x geographt regiors d the USA. The resuls d this gudy confirm the three entative hypothese suggestd by the
datafrom the initial study: (1) Cognitive processg tha pilots uilize in making aeronautichdecisiors can be nodelal using regres-
sionmethods (2) The values flots associag with varying levek d ceiling, visibility, and precipitation ae a tinction o the terrain
over which the flight is made and (3) While values dffer amorg plots, gecific policiescanbe fourd to descrite how they assign
weightsin making decisiors aou beginnirg o continuing a fight. Generally pilots tse a ®mpensatgr decision srategy combin-
ing the weathe variables in making judgmens aou flight by compensatig for poor conditiors in ane variabk with bettercondi-
tionsin ather variables However unde some drcumstancespilots dso terd to enploy a word facta strategy that is, pilots gopear
to have personastandara for ether ceiling, visibility, or precipitation below which they becorre reluctan to make a fight.
DTIC
Decision Making; Data Acquisition; Experimentation; Flight Safetgater
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Includes life sciences (general); aerospace medicine; behavioral sciences; man/system technology and life support; and space biology.

19980197299NASA Johnson Space Centelouston, TX USA

Multimodal Perception and Multicriterion Contr ol of Nested Systems, 2, Constraintsn Crew Members During Space
Vehicle Abort, Entry, and Landing

Riccio, Gary E., Nascent Technologies Ltd., USA; McDonald, P. Vernon, Wyle Labs., Inc., USA; Irvin, Gregg E., Nascent
Technologied.td., USA; Bloombeg, Jacob J., NASA Johnson Space Cetd&A; Apr. 1998; 40p; In English

Report No.(s): NASA-TP-1998-3703; NAS 1.60:3703; S-835; No Copyrightil:ACASI; A03, Hardcopy; A01, Microfiche
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This report reviews the operational demands made of a Shuttle pilot or commander within the context of a proven empirical
methodology for describing human sensorimotor performance and whole-body coordination in mechanically and perceptually
complexenvironments. The conclusions of this review pertain to a) methods for improving our understanding of the psychophys
ics and biomechanics of visual/manual control amble-body coordination in space vehicle cockpits; b) the application of scien
tific knowledge about human perception and performance in dynamic inertial conditions to the development of technology,
proceduresand trainingor personnel in space vehicle cockpits; ¢) recommendations for mitigation of safety and reliability con
cerns about human performance in space vehicle cockpits; and d) in-flight evaluation of flight crew performance during nominal
andoff-nominal launch and reentry scenarios.

Author (revised)
Visual Contol; Human Performance; Biodynamics; Cockpits; Flighe®s

19980200926Washington Uniy Human Interface 8chnology Lah.Seattle, & USA
Communicating Situation Awareness in Vftual Envir onments Final Report 15 May 1993 - 31 Sep. 1997
Wells, Maxwell J., Vdshington Uniy USA; Apr 1998; 47p; In English
Contract(s)/Grant(s): F49620-93-1-0339; AF Proj. 3484
Report No.(s): AD-A342567; AFRL-SR-BL-TR-98-0395; No Copyrighiaik CASI; A03, Hardcopy; A01, Microfiche

This report documents the work conducted by the HIT Lab during a four year project titted Communicating Sitvaten A
nessin Virtual Environments. The project was funded under the MURI (Multi-disciplinary University Research Initiative), and
was intended as spin up funding to allow the Lab to achieve critical mass and momentum. As such, the goals of both the fund
providers and fund recipients were successfully achieved. Over the course of the project over 30 experiments were conducteo
resultingin 76 publications. Support was provided &mproximately 20 students, resulting in 9 theses and dissertations. A multi-
disciplinaryworkshop was conducted, and there were active collaborations between researchers in this lab, with other labs, with
governmentgencies andith commercial companies. The benefits of this collaboration are beginning toftadte Hie focus
of the research ffrt was tightened during the last year of the project to address five key areas. The results from experiments inves
tigating four of these five areas are presented in this report, along with a cumulative list of all of the publications.
DTIC
Human Factors Engineering; Flight SimulatordrtWal Reality; Envionment Simulation

19980201107Army Aeromedical Research Lalfort RuckerAL USA
Effects of Seat Stoke Distance on the Allowable Mass of Head Supported Devicésnal Report
MobasherAmir A., UES, Inc., USA; Brozoski, Frederick, TUES, Inc., USA; McEntire, B. J., Army Aeromedical Research Lab.,
USA; Alem, Nabih M., Army Aeromedical Research Lab., USA; A®98; 16p; In English
Contract(s)/Grant(s): DA Proj. 301-62787-A-878
Report No.(s): AD-A342941; USAARL-98-26; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

Theeffects of stroking distance of eggrattenuating helicopter seat on head supported device (HSD) masses were investi
gated in various helicopter crash scenarios. The Articulaitad Body (A'B) model was used to simulate the helicopter gilot’
biodynamicresponseo five different crash pulses. Parameters of the simulations included two allowable seat stroking distances
(2.5 and 25 cm) and four HSD masses (0.45, 1.4, 2.7, and 4.1 kg). The simulations were performed with the mid-sized Hybrid
[l manikin as the occupant model, and#®D center of mass (CM) coincident with the CM of the Hybrid Il head. Moments
andforces produced by thelB simulations at the head/neck interface (occipital condyles) were assessed against injury thresholds
to determine the risk of neck injurficceptable head supported masses were established thlea §iven impact conditions. The
reportconcludes that acceptable HSD mass was highly dependant astrekatdistance and impact conditions, which include
crashpulse magnitudedirection and shape. For a Hybrid Ill dumnincreased available seat strokes resulted in lower loads trans
mittedto the head/neck interface, thereby allowingéarHSD masses to be worn.
DTIC
Human Factors Engineering; Helicopters; Accidents; Seats; Injuries; Biodynamics

19980201205Cincinnati Univ, OH USA
FemaleReproductive Effects of Exposue to Jet Fuel at U.S. Air Foce BasesAnnual Report 15 Oct. 1996 - 14 Oct. 1997
LemastersGrace K., Cincinnati UniyUSA; Nov 1997; 66p; In English
Contract(s)/Grant(s): DAMD17-96-2-6015
Report No.(s): AD-A338804; No CopyrightyAil: CASI; A04, Hardcopy; A01, Microfiche

Oneof the prevalent exposures at all Air Force (AF) bases is to jet fatel. donsumption ranks in the billions of gallons.
Jetfuel is composed of aliphatic/aromatic hydrocarbons and traces of metals that have potential dgetsrea dfealth including
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menstrualdisorders infertility spontaneous abortions, and fetéets. The mean age of active enlisted female Air Force person
nelis 27.6 This study addresses whether or not women are experiemamstrual systems related to their work place from fuel
exposuresThis study evaluates environments and internal dose measurements of jet fuel components during theachirse of
woman5 usual work activities.

DTIC

Armed Foces (USA); Females; Health; Jet Engine Fuels

199802012800hio State Uniy Columbus, OH USA
An Evaluation of Pilot Acceptance of the Personal Minimums faining Program for Risk Management Final Report
Jensen, Richard S., Ohio State Univ., USA; Guilkey, James E., Ohio State Univ., USA; Hunter, David R., Federal Aviation
Administration,USA; Feb. 1998; 22p; In English
Report No.(s): AD-A340338; DOTAA/AM-98/6; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

A new general aviation training program entitled, 'Personal Minimumsviat@x Risk Management in Prele of Deci-
sions’ was field tested in five diverse geographic locatensindthe USA (Columbus, OH; Long Beach, CA; Anchorage, AL;
Baltimore, MD/Washington, DC; and Chicago, IL) to determine its acceptability to pilot audiences and to obtain feedback for
furtherdevelopment of the intervention. In each case, following the presentation, participanaskeeréo evaluate the course
andits acceptability to the general aviation commurityalysis of these evaluations revealed that respondents viewed the train
ing program as helpful and intended to use personal minimums as part of their pre flight decision making in the future. Respondent
commentsand feedback from localAA personnel at each of the field sites resulted in progressive modifications to the training
formatand presentation to improve its acceptance and utility throughout the courséadtittest. It is recommended that devel
opmentproceed with video and computer based versions of this training program and that studies of the training impact be con
ducted possibly in concert with the dissemination of the program throughoufhe#&fety seminar program.
DTIC
Flight Training; General Aiation Aircraft; Aircraft Pilots; Decision Making

19980201293Army Aeromedical Research Lalort RuckerAL USA
The Effect of Exposule to the AH -64 Combat Mission Flight Simulator On Postural Equilibrium Final Report
Braithwaite,Malcolm G., Army Aeromedical Research Lab., USA; Manning, Julius C., Army Aeromedical Research Lab., USA,;
Groh,Shannon L., Army Aeromedical Research Lab., USA; Jan. 1998; 23p; In English
Contract(s)/Grant(s): 3M162787A879
Report No.(s): AD-A339573; USAARL-98-15; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

Simulatorsickness syndrome is a form of motion sickness that may occur during the simulator training exercise, immediately
after, or sometime later. It may be induced by either physical or visual motion, and symptoms include: nausea, disorientation,
ataxia,dizziness, visual problemkeadache, depression, and sweating. An important operational problem associated with simula
tor sickness is the extent to which an individual aviator is incapacitated. This will determine how long after simulator exposure
theaviator needs to bgrounded. Previous researchers have measured postural equilibrium with standing and walking tests, but
thereare limitations associated with these tests. A modern mefhamlgjective measurement is the Neurocom Pro Balance Master
The purpose of this assessment was to determine fiaet ef exposure to the AH-64 Combat Mission Simulator (CMS) or pos
tural equilibrium. Six instructor pilotg}2 male student pilots, and 3 female student pilots were tested. The results clearly suggested
thatstudent training in the AH-E4 CMS in its present configuration has an insignifitact @h postural equilibrium. A 2-hour
periodof "grounding” between traininm the flight simulator and actual flight is probably adequate. Further assessments should
be conducted in field locations.
DTIC
Flight Training; Signs and Symptoms; Flight Simulators; Motion Sickness

19980201427South Carolina UniyColumbia, SC USA
Effect of an Airplane Cabin Water Spray System on Human Thermal Behavior: A Theoretical Study Using a 25-Node
Model of Thermoregulation
Wolf, Matthew B., South Carolina UnjWSA; GarnerRobert B South Carolina UniyUSA; Feb. 1998; 22p; In English
Report No.(s): AD-A339365; DOTAA/AM-98/4; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This study was conducted to assess tfiecebf an aircraft cabin water spray system on thermoregulatory responses of passen
gersafter being wetted by the spray system. A mathematical model was developed that could adequately describe experimentally
determinedransient changes in metabolic rate (MR), and core and skin temperatures of human beings exposethtoexater
sionconditions (0 to 280C). The model was the basic 25-node description of Stolwijk and Hardy as modified to apply to a male
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with medium fat content. The MRcrease induced by shivering was described by 3 components sensitive to 1) time-rate of change

of skin temperature, 2) the product of changes in skin and head-core temperatures and 3) the product of skin temperature chang
and the time-rate of change of head-core temperature. The model was also able to closely predict the changes in MR and skir
temperatureshduced by exposuite cold air However the predictions of rectal temperature changes were in the opposite direc

tion to the experimental data for this case. The model was modified to describfetteatpraying individuals with water on

their heads, arms artdrsos to simulate the action of a cabin water spray system activated by a fire in an airplane. The model pre
dicted that an individual, after being sprayed and exiting into a cold and windy environment, would encounter only a minor
increasen thermal stress compared to the dry state.cdhclude that mathematicaiulation is an éctive method of predicting
thermalbehavior of humans under a variety of cold conditions.

DTIC

Temperatug Contol; Aircraft Compartments; Thermegulation

19980201431Armstrong Lah.Crew Systems Directoraté/fright-Patterson AFB, OH USA
EValuation of A Proposed B-2 Seat Cushion by + Gz Impacinterim Report
Perry Chris E., Armstrong Lab., USA; Feb. 1997; 121p; In English
Contract(s)/Grant(s): AF Proj. 7184
Report No.(s): AD-A339408; AL/CF-TR-1997-02; No Copyright; Aail: CASI; A06, Hardcopy; A02, Microfiche

Optimal seat comfort is required for aircrew operational effectiveness in all USAF aircraft. Extended missions in ejection
seataircraft must balance comfort with the cushsoimfluence on the risk of vertebral fracture during ejection. McDonnell Doug
lasand Northrop Grumman recently designed a proposed seat cushion for the ACES 2 ejection seat in the B-2 aircraft to improve
sitting comfort. The Escape and Impact Protection Branch was requested by the San Antonio Air Logistics Center to evaluate
potentialspinal injuryrisk with the proposed cushion. A series of vertical impact tests were conducted with volunteer human sub
jectsto compare the impact responsehd proposed cushion to a 'no cushion’ impact condition, and to the existing B-2 ACES
2 seat cushion. All tests were conducted on the Armstrong Labogateryical Deceleratio dwer using a +Gz peek impact of
100.Test results indicate that the human impact responseheithroposed B-2 ACES 2 seat cushion is not significantigreift
from the response with no seat cushion or with the current B-2 ACES 2 seat cushion. This indicates that the current risk of spinal
injury would not increase with the proposed cushion within the limits evaluated.
DTIC
Ejection Seats; B-2 Adraft

19980201750Civil Aeromedical Inst.Office of Aviation Medicing Oklahoma CityOK USA
Automation in General Aviation: Two Studies of Pilot Responses to Autopilot Malfunctiong=inal Report
Beringer, Dennis B., Civil Aeromedical Inst., USA; Harris, Howard C., jr, Civil Aeromedical Inst., USA; Dec. 1997; 26p; In
English
ReportNo.(s): AD-A340243; DOT/KA/AM-97/24; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

Study1 examined four automation related malfunctimsaway pitch trim up, roll servo failure, roll sensor failure, pitch
drift up) and subsequent pilot responses. Study 2 examined four additional malfunctions; two more immediately obvious (runaway
pitch trim down, runaway roll servo) and two subtler (failed attitude indicpttwh sensor drift down) than those in Study 1, and
theeffect of an auditory warning. Datallection was performed in the Civil Aeromedical Institstativanced Generahdation
Researctgimulator configured as a Piper Malibu. Results suggest that maladaptive responses to some of these failnres may
asignificant percentage of cases, lead to significant altitude loss, overstresaidi#nee, disorientation of the pilot, or destruc
tion of the aircraft. Percentages of successful recoveries, detection/correction times, and related indices of performance are dis
cussedn the context of malfunction type, flight profile, and auditory alerts.
DTIC
Automatic Pilots; Airframes; Attitude Indicators; Generali&ion Aircraft; Servomechanisms

19980201800Army Aeromedical Research Lalort RuckerAL USA

Visor Use Among U.S. Army Rotary-Wng Aviators Final Report

Rash,Clarence E., Army Aeromedical Research Lab., USA; Mora, John C., Army Aeromedical Research Lab., USA; Ledford,
Melissa H., Army Aeromedical Research Lab., USA; Reynolds, Barbara S., Army Aeromedical Research Lab., USA; lvey,
Rebeccdd., Army Aeromedical Research Lab., USA; Jan. 1998; 73p; In English

Contract(s)/Grant(s): 30162787A879

Report No.(s): AD-A340128; USAARL-98-16; No Copyrightyal: CASI; A04, Hardcopy; A01, Microfiche
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Visors are optical devices that provide a level of comfort and protection from dust, wind, sun glare and particle fragments
and,in the case of a crash, from tree branches, rocks, debris and aircraft structural parts. This repothpressiits of a survey
whoseobjective was to documemnisor usage, and identify problems associated with optical quatitymaintenance in Army
rotarywing aviation. The survey was distributed to U.S. Army aviators and crewmen at Fort ldrasl, Fort RuckeAlabama;

Fort Campbell, Kentucky; and Fort Bragg, North Carolina. The survey identifedyuidelines for visor use need to be estab
lished.Minor problems with haze, distortion, luminous transmittance, and prismatic deviation were also identified. Other prob
lemsinclude’ mechanical diculties, e.g., visors sticking and coming thick, inadequate custom trimming for IHADSS visors,
andANVIS incompatibility Data support that dual visor design results in higher percentage of visor use.

DTIC

Optical Equipment; ors; Surveys; Crashes; tection; Aicraft Structues

19980201805Federal Aviation Administratigrivilliam J. Hughes &chnical CenterAtlantic City, NJ USA
Effect of Free Flight Conditions on Contoller Performance, Workload, and Situation Awareness
EndsleyMica R., Federal ¥ation Administration, USA; Mogford, Richard H., Federafi&ion Administration, USA; Allen
doerfer,Kenneth R., Federalation Administration, USA; SnydeMichael D., Federal Wiation Administration, USA; Stein,
Earl S., Federal ¥ation Administration, USA; Dec. 1997; 53p; In English
Report No.(s): AD-A340228; DOTAA/CT-TN97/12; No Copyright; #ail: CASI; A04, Hardcopy; A01, Microfiche

Freeflight represents. major change in the way that aircraft are handled in the National Airspace System. It has the potential
to significantly increase airspace utilization and, by doing so, improve aircraft throughput. The degree to which these objectives
can be met without compromising aircraft safety will depend on appropriate changes in thiécacotrabl system. This study
providesanevaluation of some of the potentialegdts of free flight on controllers’ ability to maintain an accurate and complete
pictureof the trafic situation. This picture or mental representation is essential for monitoring and separation functions. The study
revealedhat, using current technolgggome aspects of free flight may adversely influence the situation awareness and perfor
mance of controllers. The results provide information on some possible consequences of free flight that should be explored in
futureresearch.
DTIC
Workloads (Psychophysiology); National Airspace Systere Hlight; Flight Contol; Flight Conditions; Aicraft Safety
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MATHEMATICAL AND COMPUTER SCIENCES

Includes mathematical and computer sciences (general);, computer operations and hardware; computer programming and software;
computer systems; cybernetics; numerical analysis, statistics and probability; systems analysis; and theoretical mathematics.

19980197325NASA Langley Research Centétampton, YA USA
Streamlining Software Aspects of Certification: Technical Team Report on the First Industry Workshop
HayhurstKelly J., NASA Langley Research CentdiSA; Holloway, C. Michael, NASA Langley Research CentdSA; Knight,
JohnC., Mrginia Univ, USA; Leveson, Nancy G., &hington Uniy USA; Yang, Jefey C., Mitre Corp., USA; Dorseyheryl
A., Digital Flight, USA; McCormick, G. Frank, Certification Services, Inc., USA;.AB98; 58p; In English
Contract(s)/Grant(s): FOP 505-64-10-58
ReportNo.(s): NASA/TM-1998-207648; NAS 1.15:207648; L-17716; No Copyrigh&ilACASI; A04, Hardcopy; A01, Micro
fiche

To address concerns about time and expense associated with software aggetitcation, the Federalation Adminis
tration (FAA) began the Streamlinin§oftware Aspects of Certification (SSAC) program. As part of this prograeghaital
Teamwas established to determine whether the cost and time associated with certifying aircraft can be reduced while maintaining
or improving safetywith the intent of impacting theA”' s Flight 2000 program. TheeThnical Bam conducted a workshop to
gaina better understanding of the major concerns in industry about software cost and schedule. Over 120 people attended the work
shop, including representatives from the FAA,commercial transport and general aviation aircraft manufacturers and suppliers,
and procurers and developers of non-airborne systems; and, more than 200 issues about software aspects of certification wer
recordedThis paper provides an overview of the SSAC program, motivation for the workshop, details of the workshop activities
andoutcomes, and recommendations for follow-on work.
Author
Transport Aicraft; Computer Pograms; Certification; GeneralvAation Aircraft
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19980200964Washington Uniy Dept. of Systems Science and Mathematesnt Louis, MO USA
Nonlinear Control Systems Final Report 1 Mar. 1995 - 28 Feb. 1998
Byrnes, Christopher I., ¥hington Uniy USA; Isidori, Alberto, Viishington Uniy USA; Feb. 28, 1998; 67p; In English
Contract(s)/Grant(s): F49620-95-1-0232
Report No.(s): AD-A342728; SSM-59114; AFRL-SR-BL-TR-98-0355; No Copyright; Avail: CASI; A04, Hardcopy; A01,
Microfiche

The principal goal of this three years researdbréfvas to enhance the research base which would supfuts éb systemat
ically control, or take advantage of, dominant nonlinear or distributed parameter effects in the evolution of complex dynamical
systemsSuch an enhancementiigended to support the development of flight controllers for increasing the high angle of attack
or high agility capabilities of existing and future generations of aircraft and missiles. The principal investigating team has
succeedeth the development of a systematic methodologydésigning feedback control laws solving the problems of asymp
totic tracking and disturbance rejection for nonlinear systems with unknown, or uncertain, real parameters. Another successful
researclproject was the development of a systematic feedback design theory for solving the problems of asymptotiartdacking
disturbanceejection for linear distributed parameter systems. The technical details which needed to be overcome are discussed
morefully in this final report.
DTIC
Nonlinear Systems; Control Theory; Distributed Parameter Systems; Feedback Control; Flight Control; Missiles; Complex
Systems

19980201045NASA Marshall Space Flight Centétuntsville, AL USA
Preliminary In-Flight Loads Analysis of In-Line Launch Vehicles using the VLOADS 1.4 Rygram
GrahamJ. B., NASA Marshall Spadelight CenterUSA; Luz, PL., NASA Marshall Space Flight Cent&fSA; Jun. 1998; 44p;
In English
ReportNo.(s): NASA/TM-1998-208472; NAS 1.15:208472; M-873; No Copyrigh&iA CASI; A03, Hardcopy; A01, Micro
fiche

To calculate structural loads of in-line launch vehicles for preliminary design, a very useful cqonpgtam is VLOADS
1.4. This software may also be used to calculate structural loads for upper stages and planetary transfer vehicles. Launch vehicle
inputssuch as aerodynamic clieients, mass properties, propellants, engine thrusts, and performance daragited and ana
lyzedby VLOADS to produce distributed shear loads, bending moments, axial forces, and vehicle line loads as a functien of X-sta
tion along the vehicle'length. Interface loads, if argnd translational accelerations are also computed. The major strength of
thesoftware is that it enables quick turnaround analysis of structural loads for launch vehicles during the preliminary design stage
of its development. This represents a significant improvement over the alternative-the time-consuming, and expensive chore of
developing finite element models. VLOADS was developed as a Visual BASIC macro in a Microsoft Excel 5.0 work book on
aMacintosh. VLOADS has also been implemented on a PC computer using Microsoft Excel 7.0alfon¥85. VLOADS was
developed in 1996, and the current version was released to COSMIC, NASA's Software Technology Transfer Center, in 1997.
The program is a copyrighted work with all copyright vested in NASA.
Author
Launch Vehicles; Computer Programs; Aerodynamic Loads; Applications Programs (Computers); Finite Element Method;
Thrust

19980201692Academy of Sciences (USSReldysh Inst. of Applied MathematicMloscow USSR
Reentry algorithm for rescue eentry vehicle
Sikharoulidze, Y. G., Academy of Sciences (USSR), USSR; Kaluzhskikh, Y. N., Academy of Sciences (USSR), USSR; AAS/
GSFC13th International Symposium on Space Flight Dynamics; May 1388mé 2, pp. 715-726; In English; Also announced
as19980201678
Report No.(s): AAS Paper 98-360; No Copyrightaik CASI; A03, Hardcopy; A04, Microfiche

The paper discusses the main principles of a reentry algorithm for a rescue reentry vehicle with the average lift-to-drag ratio
(about0.5). The rescue reentry vehicle must realize a mission in a short time. So the reentry algorithm must provide a high accuracy
(aboutl km) that allows to use not 1...2 landing places, but one order more. A high activity of mission assumes the autonomous
reentry guidance including a solution of two-point boundary problem on a choice of a reference (command) roll angle function.
Thereference roll angle function is a piece wise constant with three roll overturns. This allows to reduce to zero downrange miss
andcross-range miss simultaneoudine developed method permits quickly to obtain a solution within the guaranteed zone of
vehiclemaneuverlt is possible also to take into account a limitation on a maximal valubatidactor that is important for a
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rescuereentryvehicle. The mathematical simulation of a reentry in the disturbed atmospherésfendifocation of a landing
point confirms a high accuracy of the developed algorithm.

Author

Reentr\ehicles; Rescue Operations; Reentry Guidardgprithms; Boundary 8lue Poblems; Spacecraft Reentry; Ady-
namics

19980201759Assurance &chnology Corp.Carlisle, MA USA
Design and Development of the Generic Cortler Assembly Final Report 17 Aug. 1990 - 10 Nov1997
Farar,Milton V., Assurance dchnology Corp., USA; GrahaM/illiam, Assurance &chnology Corp., USA; No\10, 1997; 62p;
In English
Contract(s)/Grant(s): F19628-90-C-0138; AF Proj. 2822
Report No.(s): AD-A339898; Rept-5922-100; PL-TR-97-2139; No CopyrighdilACASI; A04, Hardcopy; A01, Microfiche

This contract had as its goal to develop a generic controller capability that could be adapted to any system the USAF chooses
to fly in space. During its development, a need arose for controllers to support two USAF space flights, a Shuttle lggsked Char
Analysisand Wake Studies (CHWS) system and a satellite-based Flight Model Diggh8ystem (FMDS). The generic nature
of the hardware and software under development simplified the task of providing 'gemraler systems that could readily
supportthe two very diverse programs. This report gives the detaiteediardware and software of the controller and supporting
testequipment for the two missions. It shows that ifisigit capability is built into a controller for a complex mission, then other
simpler missions need only be a subset of the original controller hardware and software. Both controller flight units supported
their respected missions flawlessly
DTIC
Controllers; Systems Engineering; Adaptive Cohtifelemetry; Computer Bgrams; Flight Coniol
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Includes space sciences (general); astronomy; astrophysics, lunar and planetary exploration; solar physics; and space radation.

19980201238NASA Langley Research Centétampton, YA USA
Atmospheric lonizing Radiation (AIR) ER-2 Preflight Analysis
Tai, Hsiang, NASA Langley Research Center, USA; Wilson, John W., NASA Langley Research Center, USA; Maiden, D. L.,
NASA Langley Research Cent&fSA; Jun. 1998; 28p; In English
Contract(s)/Grant(s): FOP 537-09-21-23
ReportNo.(s): NASA/TP-1998-208422; NAS 1.60:208422; L-17648;dpyright; Avail: CASI; A03, Hardcopy; A01, Micro
fiche

Atmospheridonizing radiation (AIR) produces chemically active radicals in biological tissues that aleaIthenction or
resultin cell death. The AIR ER-2 flight measurements will enable scientists to study the radiation risk associated with the high-al
titude operation of a commercial supersonic transport. The ERtation measurement flights will follow predetermined, care
fully chosen courses to provide an appropriate database matrix which will enable the evaluation of predictive modeling
techniquesExplicit scientific results such as dose rate, dose equivalent rate, magnefinewtibn flux, and air ionization rate
associated with those flights are predicted by using the AIR model. Through these flight experiments, we will further increase
our knowledge and understanding of the AIR environment and our ability to assess the risk from the associated hazard.
Author
Radiation Measwment; Supersoniadnsports; Pediction Analysis dchniques; lonizing Radiation; Atmospheric Radiation
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